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SS>l::*fgEf±, TIE5£ (II) T»***l*^>l/7-lftf>»»l*:XI*iKai*tt 
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*fc*369nt£«i (i.i i ) xii^o^ii. ^otkto. zo^mm*. 
iMt&&mo)®nt Lr«aiii«$*i*. mstmsn*. wtu. m 

So 

^^M5i!lt0i?7XfUtT-^i:#^ ft^tffiJ-f K«fcyj[ 
.**9Mb£*)(i. i i)ii,-^Wi^^b*irL^a^a)^^ffl-e^^o 

mum* mm* a?*^*, »** &»*, ft*, »«**i=«* 

MfiMtt ( i « id xt*«ai*wic»***i*-e-fl!>tt©t h i=»-r sbse* 
»Mi±«fB*:K5S#®fttt. <*m* «w-h«#*Lr«* 
a>»^i=»6i:Taa*s**i*^ mm Aftfctu i bi~o#i m g ~i o 

OOmg. »SL<lt 1 0mg~2 0 0mg(»glt'1 B 1 H^blSIslfC^TO 
□ &#$tl£fr« X(idtAlA^fcy. 10l:ot1mg~5OOmg(DlfflT?, 

1 a 1 EiJ^&ftisiic^itftRrta^stis^ xi*. i a 1 ^ra~ 2 4 ^f^<t>®h 
■zmmtom&tks-ztiZo smarts Lfc* 51=* &Miia*<Dft#T?£i&-r 
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fc< 1 o©^FSttft#fl», flittf, fL«. -7>n h-;u, ^K->«, t Ko 
f;u-b;up-x, tt«a-fe;up-:*, -r>^>. tKU tf— ;nf a 'j 

tb&k a»m. mm%\o>&?umwim* mmm. xwm* mmmt^L 
*«p«t$©fcto©&a«w: trf*, is®©*1£:*i£2mki±©^£$ij, km, 

$&i=<faHbjn. mmm. sm« maa, assibw 7* h- 
ij rug? 4 ji,$-$m?mM* ®mM<n&£x.imfmz& oxmwitzti 

«5ttf, &Pf8;.£©7c#>©&aj£ LT&T©&£0J£fclf£;:£jb<-et£#s # 
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3 m g 



D-~7 >— I — ;u 



8 9.8mg 



3— ^ 



2 2.4mg 




3.6m g 



1 .2mg 



12 0 m g 



*»9Hb**1 5 g. D-T>- I — ;U 4 49g,a-^^-f 112g$;,lE 
HUtSa-x-f >^«^fflL-C*S-l^jS^-rSoC*ilzi 0%t Kp**>:?p 
e;Hr;up-x^iS 1 8 o g£MLTii*i-f & 0 ftftflL 2 0^va.a>giii£ 
SU Xf7'J>i7^v-5A 6g^MTS^U P-^'j-fTte«T?7m 
mX8. 4R0Bft*ttfflLTlttSfcy3mg©ttJMtr*. 

I~B&S£*1& tare ttfcl*. 
mmm 1 

2, 3-i/^7PP^^-tf>7-b h7ilft K£tf2- (**^7S/) X$y — 

;u£, ^h'J^A HJT-fe h^rv^Pt K'J K$m*S5c»7 , syfc£friv 2 
- [ [2- (2. 3-^DQ7i=;W x^u] y ^;i>7 =• / ] x$/— 

fco 

###J2 

2- C [2- (2. 3-v^aP7izW x^ji/] ^ws;] x*/-;u 
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*s EJfifl: »J ^Zmi^m&£<? nnmzum^ Fr iedel-Craft £l££fr 

l\ 6. 7-v^PP-3->^U-2, 3, 4, 5-f h7t h'O-1 H-3-^ 

^7U7Sy ) JLtS-Jltfr&Zi*:. 7 5 R*£fcfc. f#e>*lf=7 5 K#t, 1m 
o I/L*9>f>7t KP7*:/»**JflltSKcU 2-"[ [2- (2, 4-v 
$ □ □ 7x x^;u] ^7^75^] x$y— ;u£ftfc. 

##0]4 

#*«2fcHttO*SlCj:9 6. 8-^DP-3->f;i.-2, 3. 4. 5— T 
h7tKP-1 H-3-^>77-tft:>£#tco 

»1t{§bW:6-?na-7--hP-2, 3, 4, 5— rh^tKP-1 
H-3-'0*/7-iflf>&K*fi$s vj^glv-t e r t 

KLfcc ttf&fcEl^jBSEU 3- (t e r t-?h**>*JU#=*) -7- 

7S/-6— 7PP-2, 3. 4. 5-f h7t KP- 1 H-3 -^>V*7Hft°>$- 

#^5T?»b;hfcrt;^!!£, £ft7W;u£J8t}7-fe*;HtU 7-7-fe7;U7 
5/-3- (tert-^h+vA^-iW -6-*PP-2, 3. 4, 5-f h 
7tKP- 1 H - 3 - ^ > 77 -tf t° > 0 
###]7 

2, 3 - i/7 Jl/t P 7 i-;i/fti&^7 5 / 74z h7Jl' , xt K vX7;U7-tr$ — 
1 -t KPJpv^>7h'J77-;URl/1 - (3-v> ^P t° 

;u) -3-X7M,?j;U7t?v-f 5 KMWfcJfll*73 KfcU N- (^ih^yif 
;u) -2, 3-v:7jM-p*>tf:/7-tr* 5 K£#fc 0 

N — (yih+yif;i) -2. 3-v7;u*P'<>-tz>7-tr$:= SftH 
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HJ7;i^Py*>X;U,10ir£ffiUJllbU 1. 3-vfcKP-8. 9-v 
37 Jit P - 2 H - 3 - * > t° > 2 - * >%mz o 
##0>J9 

6-.*K*v-2. 3, 4, 5— r h7t KP-1 H-3-^>V*7-tft°>^. 4 
8 %a<b7k^£ *;Mb U 6 - fc K p * v- 2 , 3, 4, 
P-1 H-3-K>V74it'>$#tco C;K£ S **Bfflfc*fflL«l»^*T-ll^;U 
<bLfc&, TK^b-fh'J^ARrJ^n^T-fe hT;i/xt Ki?x^;UT-b^-;u$fflU 
7JMrJHbU 3-7H2^U-6- (2. 2-i?Ih^>Ih^» -2, 3, 4. 

h7t KP- 1 H-3-^>V*7-tf t°>$#fc= 

1 0 

7, 8, 9. 10-fh7tKP-6H--7O [2, 3-g] [3] *>VT1£ 
tf>£, Vfi&M V-tert -?*;U£m*«B?-£«i8U N — ( t e r t 
-^h^ri>7j;U7t?^;U) -7, 8, 9, 1 O-f h7th'n-6H-7P.[2, 3 
-g] C3] /<>V*7-tft 0 >$#7t„ n-^U'J^^AMa^^x^ 
JU£ffiliX?;MbU 2-X^U-N- (tert-7*h*V^-W -7. 
8, 9, 1 O-f h7t KP-6H-7P [2, 3-g] [3] ^>774ft°>^ 

mtzo 

##0IJ 1 1 

2- (2-$ PP-3-* HJpi/^x-;U) I^;U7 5>£. ?p^7-fe h7;u 
ft Ki?x^;u7-b^-;u$fflL>7;u^;MbL. [2- (2-700-3-^ 
->7i3) x^;u] 75/7* K7;Vrfc: K $?x*jU7-fe*-JU£Wfc. 

##$1 2 

6— i7PP-3-^^U-7-xhP-2, 3, 4, 5 — f t KP- 1 H - 3 
> !/7Hf fc°>£. «fe^$ffll^7C L , 7 -7 5 / - 6 — P P - 3 - * ^JU- 2 , 

3. 4, 5— T" h7th'Q-1 H-3-K>V7-tft°>$^- 0 
###J1 3 

##0U1 2t^073^^fflUT.7— i7PP-3-^^;U-8-^KP-2, 3. 

4, 5-fh7t KP-1 H~3-'<>yTHfe>A^f>7-7 5/-8— J7PP-3 
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-y^;U-2, 3, 4. 5-fh7t KP-1 H-3-^^V/7Hftf>^#fc. 
1 4 

7-75/-8-^PP-3-^fJb-2, 3, 4, 5-f h7t Kn-1 H-3 
-*:/77-fe*tr>£, ««tt**»8&l*£m*=l*nfl:U 8-75/-7-?PP- 
3->^;U-6-- hP-2. 3. 4, 5-T" h^t KP-1 H-3-^>y7Hft° 

□ P-3->^;U-6-- KD-2, 3. 4, 5-f h7tKO-1H-3-^y; 

7tft?>£Sfc. 
##0IJ 1 5 

4-^P^E- 1 , 2-iP>^;U/<>4f>$, *7K3/\^^t>^b7^5- r 7A 
£/Bl*7$/JHbU 3- (2-^at-4, S-^^fM^^^) ^Pt°^-> 

mtz - (5-^ r P ; E-2. 3-v^^;u/<>vV;u) •?ne*>mo>m&yi%% 

tzo C<D;I£!$l£. t K7V>^ffiL^7c1"^ZtT^ 4- (2-^P ; E-4. 5 

:?*>®<t4- (5-^P^-2. 3 - v^;i>?i-;U) 

5-?D^-7, 8-5**^-3. 4-i?tKP-1 (2H) — *-?*U/:>£ 

6 

(3-?PP-2-.*^U:7x^U) 7 Hz K7^t K£75y 7"fe h7;U^t 
K vX^7Hz^-/U4. 61ml?, hU7-bh^rV7K»(55*^-hU^A 
£Jll*il7cM7 5>Mb£fTl\ 2- (3-^OD-2-^Wi^) X^U] 
7 5/7-tr K7;bft K yif^7t$ —JU&fflzo 
1 7 

1, 3-v^PP-2-X^;UK>4f>^ s f- h7t KD7?>4»1. 
ail^^T^v'iAffl^, ttfl: (3-^7DO-2-IfJl/7i-^) 7^* 
^V-7A-ft»7t KP^7>jt^^l@MLt=o -=h,£, 

*>-N-**;U7-fe KT5 Kfcfifc*** 2-<7PP-1-(3-$PP-2-x 
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###)] 1 8 

A£R3tSI5EU 2-<7DP-3-^;U'<>i£>x£^S >£#fr„ 
###J 1 9 

4, 5. 6, 7-f>7tKn-4-**V'<>'; [b] ft7i>-5-H. 

x^uxx^u£, 'J -7 A&tfiJi^U/fcx*/ Sf^xtMu^ JBi^fifc 

£-t»\ 5-x K*v±;utf-;u>?^u-6. 7-vt Kp-sh-^i/ [b] * 

flt*£JSl*K(6*1^ 4. 5-tf* (Ih^A/^-WfJW [b] * 

*7i>$j|fel 7Kilfcy? t '7A7;U5-'7A£El^l7cU 4. 5-fc*X (2 
-tKP^lfW [b] **7xls%mtzo 

2-> 7-vt KD-5H-K>y[b]ft7i>-4-t>f, 

1. 6M^jl/«J^«>A^*>JS5ftatf^n^»iftx^;u$fflLxfiiiE$-fr % 2- 
>h*V-4. 5. 6, 7-t- h7t h'D-4-W/; [b] 
5Hfrtt X^UX7.x;U^#7to 
##092 1 - 

vx^T-tr^-;i/$m^St&*-fr, 3, 4-v^5 L ;u-i- (2. 2-vxh* 

vxh^-v) ^>if>^mz 0 #ij 'j >m$mi\m<t2-&* 4. 

N-?n*ZI*<BH'5 KT-?PA<bU*0&,W^HJ^A£JKiS3i*\4, 
5 - t*X v7 J * > l/? 7 > £ 5 . 6 - fc* X 5/7 / ^ * JU* > !/ 7 ^ >0>S 

;U*;U!7-f K$gtt£fflUil7cU 6. 7, 8. 9-f h7 t h'Q-5 H-7P 
[2. 3-h] [3] ^>y7-tft°>t 7. 8. 9. 10-f h7t K □ — 6 H — 

^p [3. 2- g ] [3] *y*/T-et?>0)M$mmz o znmtmz. 
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v- t e r t -•JmZm^mmmttmtL* 7 - ( t e r t h*v±;U** 

-6, 7, 8, 9-f h7tKD-5H-7Q [2, 3-h] [3] 
T-tftf> (21a) t8-(ter t - ? $/*JM?x;i,) -7, 8. 9, 10 
-f h7t KP-6H-70 [3, 2-g] [3]^>V*7t"tf>(2 1b) 

##0»|2 2 

^□^-7, 8-$J/*JI/-1 , 2, 3. 4-f h7tKa-1-f7h-/H# 
fco «L*T^jfl£* P- ^X>*;b*>lfr-#inft£ffll*fiJfc$1i\ 8-^P^E 
-5, 6-v>^-1, KP^?* U>£#fco m-^PD^ 

;u^v$m#^^ffit^b"r'i)Ci:r% 5-^p ; E-7, s-^^u-i. 2, 

3, 4-fh7tKn-1, 2-l;tCdfv-J-?$U>£i!fco =*o<b(£ 
5^— vx^;ux-T-;b^^fflLNSt5^-l±-?)Z<!:-C'. 5 7, 8-v* 

T^U-3. 4-vfcKP-2 (1H) -7^?$ b/ 

6-^70P-3-yf;i/-7--hP-2, 3, 4. 5-f t>7tKQ-1H-3 
-K>^7-tft°>2. 04gfcWl, 2-v^PPl^>1 7m IOD;l;^IC^n;U 

iiig 1 —7 p aif;b 1 m i £jQ;t s iD^^T-e-^» Ltz B mmo^mz 

atsrau mmz*$ j-)^ 5mi $aj^inn^Tr-5B#ra}sm 

3*EB£Lfc. M*lz*fe«kt;iKD«il*3IW-h'J'>A*»a. &5 0ml£j&D?L 
7PP*U (50m 1x2) T?«ltilU ttBfcfcfeK^r h U *gj£ 

ft* 1 • 0 6 g#fc 0 ±T?»fcjft«tt*B«X5 t JU2 Om I IC?g<£U 4m o I XL 
ttB-fflftX?;M . 5m I *fttL7VF»ft£SlttLT* 6--7PP-7- 

XhP-2, 3, 4, 5— r h7 fc KP- 1 H-3-K>y-7-fcftf>&l£iIl . 2g 

mmm 1 <t s«sw!>*acf= * y hm>j 2-4 <Dit^mtz 0 

HJ£0>J2 : 7— J7PP-8--KP-2, 3. 4. 5-f h'O-1 
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>*V7-tzt 0 >ig&ig 

mWmS : 6. 8-v<7PP-2, 3. 4, 5-f t KP- 1 H-3-*>*/7 
H^4 : 6. 7-v^7PP-2, 3. 4. 5-f h7t h'P-1 H-S-'O'/T 
HSfc0>i5 

#%0j5T-#b*l*:3- (t e r t-^h^Fv*^-^) -7-75^-6-^7 
PP-2. 3, 4, 5-f >7t KP-1 H-3-^>y7-tft°>9 0mg, Sil 
fjl/2m I W^-JUml 0>;1j£|C4mo I /L^-P^I^Uji&O. 

5 m l £Jra*mi£T*2B#F H ^#L*:o J&E&0);g&£ME®£U SMfci^x^ 
^/fLT7-75y-6-^QO-2, 3, 4, 5-f h?t h'P-1 H-3- 

HiS^j5t^a)^|C ( ky7-742^;U75>'-6-^PP-2 1 3, . 4, 5- 
f h7tKO-1H-3 -'O V*7-tf e>^^$#fco 
HSS0II7 

3- (t e r t-^h^r*>*;U7H=.;U) -7-7S/-6— J7PP-2, 3, 4, 
5— r h^fc KP-1 H-3- <>V7-tffc°>0. 1 8 g v KUXW5>0. 0 
9mlfci^1, 2-v£PPX$>2m I Omffi-frftT* $ P U 

KO. 0 5ml ^JlPxMS-e-^#Lfc„ SJS^lC^fOK^TK^- h'J ^AtR^ 
3 0m I ^JUX-s £PP7M/A (5 0m I x2) -etttiJU ttaj5&£&S*E^- h 'J «7 

mMLX. 3- (t e r t h^rV*/l/7t?-;U) -6-$PP-7-**>;i/75/ 
-2, 3. 4, 5-7^7 1 KP-1 H-3-/OV*7ift°>8 Smg^glfe*^^ 
yUtL-T#, ^Jfe«l!5«t^07j^l-<i:y6-'7PP-7->v;U75/-2. 3. 
4, 5-T-K^t KP-1 H-3-^>^7-b*e>^^#fc 0 
ll«8 

7-7-fe^U7S/-3- (t e r t h^>73JI/#=JU) -6—7 PP-2, 
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3, 4, 5-x h^t KP-1 H-3-^>\/74ft o >0. 2 3gfcJ:7jN, N-v 
* ^;U*;UA7 5 K 3 m I (DMSAlZ. *JfrT*3feflSt- h U ^ A (60%) 3 0 m g £ 
cfcl/a^b^^JUO. 0 5m I £»*J£ST?5B#|BJlI#Lfc. ££ftl=mx?j|,5 

ES5feLfco »B«l*i/'J*^r;i/*7A^PTh^57-f--CflttfttT. 3- (t e 
r t — ■Jb^-istoHft—M -6-^PP-7-7-fe i ?\H/7 tJ ?^U75/-2 > 3. 4, 

5"— r h5t Kp- 1 H-3-^>i/Tif tf>o; 2 1 g£*K&«tJM*tt££ 
HH60!l4t^<7>^lC«J:y 7-7-fe^M ; 3 t rt7'5/-6-$PP-2, 3. 4, 
5-^h7t KP-1 H-3-><>y*7-tffcf>&I?i&£#fe 0 

7-7-tz5^U*5 1 ;i>7H/-6-<7Cin-2, 3, 4. 5-f K5t h'n-1 H- 
3-K>v"7"lft 0 >1 0 0mg^tfi«|2m I 1 0 0°CT'2&Fi«£gL 

iKMTk^-h'J^ATK^SOm I [Z#iL jfr^X^U (5 0m I x2) T»tttbU Jft 

fc. i®M>$/-;l/3m I fc«fctfR||X^)U3m I |=»fl?U 4m o I /Li|S$ 

-Mtmxm o . 4mi * a^sa-T? i ismm* Lfc«ic»ii^ 3«Efj5fe Lfco as 

**rax^;UT?3fe^LT» 6— i7PP-7-^^U7Sy-2, 3, 4, 5-fh 
5 t KP- 1 H- 3-^>y*7-t£t:>iIifci*4 5mg|fife|ftt LT#fc 0 

Hifefcl 1 o 

1. 3-i/tKP-8, 9-v7il/ta-2 H-3-- <> % /7-tf tf>-2-^-> 
0. 2 6g£@lFlg5m I (CjtjgLl 0%/<9i>^A«3R5 Om g ZHaiL. tK^^SS 
T5B*|«ai#Lfco KfcfcTfL -fe^ y M^;llgL 

tzo 1 M^y-r h^t KP7^>i#j$ (3. 3ml) £fln7L^;SC: 

r^jt^LfcoSf5?aiO$«y-;U2m I mfctlmo I /LlSl*5m I 

7K 1 5mlJmo I / LtKM* h 'J ^ A 5 m I %1tilXtz'&'7 P PtM>A£EI* 
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^*i»^4mo i /nat-mnfji/ssao. 5m i izmm. mwLtz a mm 

ft*S»R* «ETI=T*H»U 6, 7-v^;U^P-2, 3, 4, 5-f h?tKP 
-1 H-3-K>yrriflf>tt»t0.. 14g^feifti:Lt§fc, 

sum ii 

HS50Q1 O^flttm^J 7-7;^P-6->^U-2, 3, 4, 5-fh 
7t Kp-1 H-3-*>y7-t£tf>&&J&£#fco 

iii&flii 2 

2-(2-^7PP-3-> h+v7i-;U)If;i]7 5y7-tz h7;i/ft K ^ 

x^;uTiz^-ji/ 1 . 5 o g €*j^Ta»i6 iomi +rzjna.M2Bi-T 1 mmmn 

77^- ICT*t0SU 9-^7PP-8-> h^rV-2, 3 - vfc KP- 1 H- 3 -«< 
>!/T4ftf>8 5mg?ife. Ztl5fh7tKP77>2mU O. 5M'J>^~ 
7lcm^h»J^A7K^2m I ©S^^lZ^L^ h 'J ^AvT^ T^P t K'J KO. 

2 5 g ^jta^Msicr 1 mm&fcz-etzo &femzmmm*.*toz.tzik<7 p p^;u 

;U^lCjtjg$-&«faiL7c^^©, lETKiL, 6-?PP-7-* h*<> 
-2. 3, 4, 5-x h^t KP-1 H-3-^^^74fe^^5 4mg^Sfe 

HHfefliJi 3 

7 -75y-6-?PP-3->fJl/-2, 3, 4, 5-f H7t h'Q-1 H-3 
-K>V/T-|fe>0. 40g©7K5t^(2. 5ml) |C4 7%a<b7k^7X^1ml 
£ADtL 2 0 #fM)J]D8B13S Lfco £JS&£7|Ofr U XflffiH- h U ^ A 0 . 1 3 g £J£ 

J6*a>a**«i o°cm±^^<ct^(^>*-fo*D^f^2o^F B ^Lf= 0 crojs 
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Jtfcff (1)0. 33 g(D&mfe (2m I ) t 4 7 %JMb***»» 0 . 6 

5 m I fc£S*Lfcit5»^ fcMn^KfcaJWMaStf 1 0°C$^^l^lc;TSTLfc^ 
2l*IIW»tfc. Sfc&^KTKICfclt. 1 mo I /L*iWb^h'J 

'Jttt LfcgL IttfcWUfcJHivcttiaj L«BS^t- h 'J OA\z£. UftftL 
fc. &EETS8J«®£&, SMv'Ji]V^^P7h^7-f-i:TilL, 7 
— ^P*— 6— £PP — 3-;*^U— 2, 3, 4, 5-f h7t KP-1 H-3-* 

>v*74f e^b'. 1 6 g zm&&?m%it Lxm. mmm 1 tHakD*si=«fe u 7 - 

^P^E-e— ?PP-2. 3, 4, 5-f h7th*P-1 H-3-'<>V*T-t2t 0 >J^ 

mmm 1 4 

£1bffl (I) 1. 1 9g(D*^& (5ml) [::^7><b?J'J^A3. 1 3 g(7)7K^ 

6 (9m I ) £JD;L ^UICT3 O^WLfr^ <0-tf>3 2m I T*>T 
>itm (I) ^^IS^Lfc. 7-75/-6-^7PP-3->^-2, 3. 4, 
5-T" h7tKP-1 H~3-^>V*T"tftf>1 . 2 0 gfl)2N^7Kj§j3[ (2 1m 

I ) lc s **TSWB*7- h'J^AO. 5 9 g ££J&$(D;&£tf 1 0°C^@7l^tM$l3 

?)I>13=7A<? P7 w-tTfMlU 6-^BP-7-W-3-^^- 

2. 3, 4, 5-fh7t KP-1 H-3-^>V*7-tft°>0. 7 5g£#t*|£@fc 
tLT#. HJfe^JI <t^#<0^|C«ky 6-^PP-7-vTy-2, 3, 4. 5- 
fh7t KP-1 H-3-^>V*74ft°>^^4 2 8mg$lifeili|:<!:LT#7r 0 
15 

##0J8 <tl^4i<D7Jj££ffl^T. 6-75>-7- * PP- 3-^7^1/- 2, 3, 
4, 5-f h7t KP-1 H-3-*:/V*7-tftf>£*fk HM1 3t^3fcD75&£ 
ffl^T7—j7PP-6-^P : E-2. 3, 4, 5-f h7th'P"1 H- 3-^1/7 
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MMMi 6 

7-TSy-6-< j7PP-3-^^;U-2, 3. 4. 5-f h7t Kn-1 H-3 
-^>*/T-tft?>0. 5 8 g£4 8%x h^^Pft?®^^ . 2 6m I lz% 

=7*T?*JWLfc^s -I? □ P*;UA£JBl^Tttai LilTKfitt^t" h 'J y 

u e-^pp^-^M-n-a-y^u-z, 3. 4, 5-f h^tKa-tH 

- 3 -*>vr7-tf t°>o. 4 8 g *^nfej*«#it Lm mia i twrn-nnA 

m^6-^na-7-Wo-2, 3, 4, 5— f h7t KP-1 H-3-^<> 
!/7Hfe>^g$#fc„ 

HiSflJ 17 

5-^p^-7, 8-$?y*Ju-3. 4-i?t Kp-2 (i h) by > 

0. 7 9 g£$PP/f>;UA4 5m I Icjf^ U .fcfcTfcttl* 1 9ml £fln;L % £21 
KT5#!I#. 7^b^hU«7A4 0 6mg$2 5^ltrJin^fc^ MSI^T 7 

£ttM»*,-IMD*^l=T**ML h 'J ■tr-Mc «fc y«iu- 

6-^^-8, 9— ?*W-2-**V-2. 3. 4, 5-f h7tKP 
-1 H-3-/Oy7-tfe>t6-^P^E-8. 9-Vpt^;U-3-^-+V-2, 3, 
4. 5-f h7t KP-1 H-2-K>yTHfe><DS^7 1 8mg^#fc. ±S 
XS£SSItyj^fcft*#&*lfcS£*B8 1 6mgjfh7t KP77>7 5m 

I l:i§iL, 1 N^5>-f h7tKP77>i«:,f h7th'a77>i§iSl 5. 
2ml£JH]K., ISCtm^ 6 0° ClZ"C2^4Mt^L7=, Efc&Klmo 

I /L^®7K1 5 2m I £JJD;U 4 0#Jag&jI3!E& s 1 mo I / \-im\tf V 'J »7A 
i^mzrc&m&z U ^PP^lxAfzTttili. -&*7-frfc^til$|&fD^t£7K^T25fe 

PV h^7^-|zr^SSL,#b*L7t±J?E^I^ 4mo I /L«»-»»X^;UJg 
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jfln?MLs 9-^P*-6, 7-v>*JU-2 t 3. 4. 5-f h7tKn-1H 

- 3 -K^yy-tf tf>JS|»S 1 6 1 m g £&fiil{*<t UtHfc, 

Hjfcfll] 1 8 

g-^Dt-e, 7-v>^U-2, 3, 4, 5-f h7tKP-1H-3-^> 
V7-tft?>1 28mg£l$/-;U20m I ICjgjgU 1 0%M°7 v^A*— 7^>2 

^;UI-^;UfrbS$Sii£*T^6. 7-v*5 L J !U-2, 3, 4, 5-fh7th'a- 
1 H - 3 -^>V*7f t°>igi^5 Om g ^Ifei^t LT#fc 0 
1 9 

Sl«12i0|O)SIJffll^, 7 6-^7^-2, 3, 4, 5- 
fh7t KP-1 H- 3 -*>l/7-fcf » 
Hi£0S2O 

6&7J3|i£0l]1 2t|5|^a)^iS^ffll>r7-^PP-6-X^;U-2. 
3, 4, 5-f h7th*P-1 H-3-*>V r 7Hzbf>£i!&£#fco 
IIIPI2 1 

##0>|1 1 MtflcHjfetflJ 1 2i»^S^l>T6-^DP-7->f;i/-2, 
3, 4, KP-1 H-3-^>V'7-tfe>^^$|#f- 0 

9 T?#£;h.f= 3 -7*7^1,-6- (2. 2-i?Ih*vIh+v) -2, 
3, 4, 5-f h7th'P-1 H-3-^>V7-tf e> 1 . 6 5g0>^>-tf>^ 
( 3 0 m I ) IC/H 'J 'J 1 . 65g|jD^3 0 ftM&DS&tSlE Ltc £j£j££)fcSl 

ffll^T3fe»L**ttiftT^*i/^AI=«l:ytt*ILfc. JS,«5/U *tf 
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9m l *Jn5L7 0° cizT4l$rafi*6:*-a:fcoKJi6jft*^aft^nn*JUASJl^ 
TfttBU ffll^T*JMk**»lT^*V>A 
t*yft»Lfc. »al*^h7t Ko77>l«Lv^l v-t 

e r t -7*JU0. 5 0 g 1 «rIB»»Lfc. 

*^*7^P? hf57-f-l:t«8LJ&*ifc4J«Hj*4mo l/L*B 
-Mllf;HS*"C«HL, 7, 8. 9, 10-f h7tKP-6H-70 [2, 
3-g] [3] /<>y7Hft 0 >^^2 8mg^fe@i*:tLT#fco 

uss^j 5 £ mft0£&K £ y ssjsw 2 3-25 (Ditsm&m-o 

lHl!23:2-lW-7, 8, 9, 1 0 — T V s ? t h*P - 6 H -7 □ [2, 3 

- g ] [3] *^/7-&\*>wm. 

HSS0IJ2 4 : 6, 7. 8, 9-f h7t KO"5H-7P [2, 3-h] [3] * 
*ft«2 5:7,.8, 9, 1 0-f KP-6H-7P [3, 2-g] [3] 

*Jfi«2 6 

4. 5-fcfX (2-t,KP^>If^) 'O 4 ./ [b] ft7i>3 0 0mgjf 
h^t KP77>1 Om I KjgfiiU -2 0gC:#£PLfc&. iklbp- h^X>X 
UOi5 4 0mg, MJX^U75>3 9 3// I . M*£mO> T;U7 5 J tf'J 

5 4 0mg s hUX^U75>3 9 3j/ I %1glZ.M&V2 4BfF(fHft#Lf=o KfSiS 
$^jSL^x^;ux-x;i/t?»L7t^, jffift£ 1 0%*x ttfDXV 

*.fiafa^*^*yii^^tfc.WM^mT^s/^A(CckysgiSLfc^ 

ii$SLfc^ i?m>3 0m I £JQ*.s 3£ET. 1 5ml f§JgU:fc<5£ 

"CiMLfco COSgjftfCftttay^Aa. 0 0g£An;t. JD^SST. ^>v;i/7 
5>5 1 6^ I tvW>1 Om I 1 B^frttT^T Lfco Ml- 4 0 

fclHinMaELfcfc, JEfc»*>frSlL*iRLfc. »R£8ETSI8U £S;l£v'J 
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A^7A^07 h^?*— fCT*MI!L8-'<>5?^-7 1 8. 9, 1 O-f 
h7th*P-6H-fI/ [3, 2-g] [3] ^>y7-tft°>26 9mg^ 

mmmi tm^o^mz^i)7, 8, 9, 1 o-t h7t kp-6h-^i/ [3, 

2-g] [33 sO^TiUd^immZmzo 

mmmzi 

&mmi smifi\znmM2 6tmu<Di3&$:m^x2-* t-*is-4. 5, 6, 

7-"r h7t KP— 4-**V<>V* [b] ft7i>-5-SI: If/HXf 
;U3^6 2-* h^i/-7, 8, 9, 1 0 -f- b=y t KP - 6 H -^1/ [3. 2- 
g] [3] *>V'7-iitf>&Mt&Zmz, 

Rf . : mm%^ 

Ex. 

Ac : 

Me : * 

Et : X^U 

Pr : 3fP t> 

iPr • *v?ntf;i> 

Allyl : TU;U 

Ph : 

NMR : tm^&mx** b)l 0l#tBLfclMgyDMS0-d 6 * TMS|*jgMI*£) 6 : 
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»1 



Rf. 


Data 1 


1 


NMR. 2. 26 C3H, s) , 2. 42-2. 50 (2H, m) , 2. 53-2. 62 (2H, m) , 2. 84-2. 93 (2H, m 
). 3.40-3.48(2H, m). 3.64 0H. t).~7. 28(1H, dd). 7.36(1H. dd), 7.48( 
in, dd; 


2 


NMR:2.23(3H, s), 2. 42-2. 50 (4H, m), 2. 87-2. 94 (2H f m), 3. 11-3. 19 (2H, J 
J, /. 14 (In, d; f /. 3/ (In, d) 


3 


NMR(CDCI 3 ):2.35(3H, s), 2. 55-2. 70 (4H, m), 2. 83-2. 92 (2H, m), 3.52^3.63 
(ZH, m), 7. 10-7. 20 (2H, m), 7. 35-7. 37(1 H, m) 


4 


MR(CDCI 3 ):2.36(3H. s), 2. 50-2. 70 (4H, m), 2. 85-2. 95 (2H, m). 3.13-3.18 

/OLI m \ "7 fM /ill J\ T OO "7 00/1LI \ 

(2H, m) , 7. 00 (1 H, d) , 7. Z3-7. 28 (1 H, m) 


5 


NMR(CDCI 3 ):1.46(9H.s). 2. 75-2. 85 (2H, m), 3. 10-3. 15(2H. m), 3.45-3.60( 
4H, m), 6.56(1H, d). 6.820H. d) 


6 


l HI ft / r\r\r\ l \ ■ A oft/All \ r% nr a A ^ / A I i \ o a f\ t\ r%t\ /ai ■ \ /\ #»rv / * 

NMR (CDC 1 3 ) . 2. 23 (3H, s) » 2. 85-2. 95 (2H, m) , 3. 1 0-3. 20 (2H, m) , 3. 50-3. 60 (4 
H. m), 7.03(1H, d). 7.640H, br), 8.10OH, d) 


7 


NMR:1.16(6H, t), 3. 33-3. 41 (2H, in). 3. 42-3. 55 (2H. m), 3. 60-3. 73 (4H, m 
) , 4. 46 (1 H, t) , 5. 68-5. 82 (1 H, brs) , 7.1 6-7. 40 (3H, m) 


8 


NMR:3.62(2H, s). 6. 21-6. 33 (2H. m), 6. 91-7. 00(1 H, m), 7.02-7. 15(1 H, nJ 
), 7. 68-7. 82 (1H, brs). 


9 


NMR:1.14(6H, t), 2.04O.5H, s), 2.05(1. 5H, s), 2. 78-3. 04 (4H, m), 
3. 45-3. 78 (8H, m), 3. 88-3. 95 (2H, m), 4.810H, t), 6. 74-6. 81 (1H, m). 
6. 82-6. 90 (1 H, m) , 7. 03-7. 1 1 (1 H, s) 


10 


NMR(CDCI,):1.31(3H. t). 1.49(9H. s), 2.77(2H. q), 2. 94-3. 06 (2H, m), 
3. 16-3. 27 (2H. m), 3. 53-3. 68 (4H. in). 6. 32 (1 H. s), 6.93(1H. d). 7. 19 OH, 
d) 


11 


NMR(CDCI 3 ):1.19(6H, t). 2. 77 (2H. d). 2. 86-2. 98 (4H. m), 3. 48-3. 59 (2H. m). 
3. 64-3. 75 (2H. m). 3.89(3H. s), 4.60(1H. t), 6. 78-6. 90 (2H. m), 7.150H. 
t) 


12 


NMR: 2. 21 (3H, s). 2. 39-2. 42 (4H. m). 2. 71-2. 74 (2H, m), 3. 00-3. 03 (2H, m), 
5. 05-5. 07 (2H. m) . 6. 54 (1 H. d) , 6. 90 (1 H. d) 


13 


NMK-Z. Zo UH, s;, L il-L 41(4n, m), 2. 65-Z. 68 (4H, m), 5. 00-5. 03 (2H. m), 
6.550H. s). 6.92 0H. s) 


14 


NMR: 2. 24 (3H, s). 2. 42-2. 47 (4H. m). 2. 88-2. 91 (2H. m). 3. 08-3. 1 1 (2H. m). 
7. 60-7. 65 (2H. m) 


15 


NMR (CDC 1 3 ) : 2. 03-2. 1 5 (2H, m) . 2. 28 (3H. s) . 2. 46 (3H. s) . 2. 60-2. 68 (2H. m) . 
2.97(2H. t). 7.52(1H. s) 


16 


NMR(CDCI 3 ):1.20(6H. t). 2.37(3H. s). 2.77(2H. d). 2.84(4H. s). 
3. 46-3. 60 (2H. m). 3. 63-3. 76 (2H. m), 4.590H. t). 7. 02-7. 08 (2H. m). 
7. 19-7. 26 (1H, m) 
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Rf. 


Data 


17 


NMR(CDCI 3 ):1.23(3H, t). 2.87C2H, q), 4. 56C2H, s), 7.23(1H, t), 7.37 0H. 
dd), 7. 52(1 H, dd) 


18 


NMR(CDCI 3 ) :1.30(2H, br), 2.39(3H, s), 2. 85-3. 02 (4H, m). 7. 00-7. 14 (3H, m) 


19 


NMR : 2. 86-2. 94 (2H, m) , 3. 1 1 -3. 1 9 (2H, m) , 3. 54-3. 67 (4H, m) , 4. 67-4. 81 ( 2H. 
m), 7.19(1H,- d), 7.5K1H, d). 7.70(1H. d), 7.73(1H. d) 


20 


NMR -1.28C3H, t). 1.96-2. 60 (3H. m), 2. 83-3. 07 (4H, m), 3. 85 (3H, s), 4.17 
(2H, q). 6.38(1H, s) . 


21a 


m (CDC 1 3 ) : 1 . 48 (9H. s) . 2. 94-3. 04 (2H, in) , 3. 06-3. 1 5 (2H, m) , 3. 53- 3. 68 
(4H. m). 6. 73-6. 78 (1H, ro), 7.06(1H, d), 7.260H, d), 7.59 0H. d) 


21b 


NMR(CDCI 3 ):1.48(9H. s). 2. 93-3. 02 (4H, m), 3. 53-3. 63 (4H. m). 6. 68(1H. 
dd), 7.270H, s). 7.33 0H, s), 7.56(1H, d) 


22 


NMR(CDCI 3 ):2.10(3H. s), 2.27 (3H, s), 2. 53-2. 62 (2H, ra), 3. 14-3. 24 (2H, m), 
3.54(2H. s), 7.320H. s). 



^3 



R 3 1 



Ex. 


R 1 


R 2 


R 3 


Data 


1 


CI 


N0 2 


H 


NMR:3. 15-3.35 (6H.m). 3.40-3.50 (2H,m), 7.45(1H,d), 7.85 
(1H,d), 9.63(2H,br) 


2 


H 


N0 2 


2-CI 


NMR : 3. 1 5-3. 30 (8H. m) . 7. 68 (1 H. s) , 7. 99 (1 H. s) . 9. 40-9. 70 (2H, 
br) 


3 


H 


CI 


1-CI 


NMR:3.10-3.25(6H,m), 3. 30-3. 40(2H.m). 7.35(1H.d). 7.52 
(1H, d), 9. 57 (2H.br) 


4 


CI 


CI 


H 


NMR:3.10-3.22(6H, in). 3. 35-3. 44 (2H, m). 7.240H. d). 7.48 
(1H, d). 9.5K2H. br) 


5 


CI 


NH 2 




NMR:3.10(4H,br). 3. 17 (2H.br). 3. 32 (2H.br). 6.95-7.10 (2H. 
m). 7. 44 (3H.br), 9.56(2H,br) 


6 


CI 


NHAc 




NMR:2.08(3H.s). 3. 10-3. 25(6H,m), 3. 35-3. 45 (2H. m) . 7.16 
(1H,d). 7.47(1H,d). 9.45(2H,br). 9.51(1H,s) 
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Ex. 


R 1 


R 2 


R 3 


Data 


7 


CI 


NHS0 2 Me 


H 


NMR:3.03(3H.s). 3. 10-3. 25(6H,m), 3. 30-3. 45 (2H, m) . 7.20 
(1H,d). 7. 29 (1H, d). 9.47(2H,br) 


8 


CI 


NMeAc 


H 


MMR:1.66(3H,s), 3.04(3H,s), 3. 1 5-3. 30 (6H. m) . 3.40-3.45 
(2H, m). 7.31(1H,d), 7.36(1H,d), 9.58(2H,br) 


9 


CI 


NHMe 


H 


NMR:2.76(3H,s), 3. 00-3. 20(6H,m), 3. 35-3. 40 (2H, in), 6.58 
(1H. d). 6.95(2H,br). 7.04(1H,d), 9.57(2H,br) 


10 


F 


F 


H 


NMR:3.16(4H.br), 3.20(4H,br). 7.05-7. 1 0(1 H.m). 7.15- 
7.30(1H.m). 9.59(2H,br) 


11 


Me 


F 


H 


NMR:2.19. (3H,s). 2.20(3H,s), 3. 05-3. 20(8H,m), 6.90- 
7.00 (IH.m), 7.00-7.10(1H.m). 9. 30-9. 65 (2H, br) 


12 


CI 


OMe 

vine 


H 


ilR:3.01-3.50(8H,m). 3.83(3H,s). 6.97(1H,d), 7.16 (1H. 
d), 9.00-9.29(2H,br) 


13 


CI 


Br 


H 


^MR:3. 12-3. 23 (6H. in), 3. 42-3. 45 (2H, m). 7.160H. d). 
7.60 (1H, d), 9.44C2H. brs) 


14 


CI 


CN 


H 
1 1 


NMR:3. 18-3. 25C4H, in), 3. 29-3. 31 (2H, m). 3. 42-3. 44 (2H, 
m), 7.43(1H, d), 7.82 0H, d), 9.69(2H. br) 


15 


Br 


CI 


H 


NMR:3. 16-3. 23 (6H, m), 3. 40-3. 45 (2H, m). 7.27C1H, d), 
7.43 (1H. d), 9.45(2H. br) 


16 


CI 


F 


H 


NMR:3. 18-3. 20C6H. m), 3. 38-3. 39 (2H, m), 7.24-7.26 (2H. 
m), 9.6K2H. br) 


17 


Me 


Me 


1-Br 


NMR:2.16(3H, s), 2.23(3H, s), 3.08-3. 17 (4H. m), 3.17- 
3.23 (2H. ra), 3. 29-3. 36 (2H, m), 7.35(1H, s), 9.29 (2H. 
br) 


18 


Me 


Me 


H 


MR:2.19(3H, s). 2.23(3H, s). 3. 00-3. 05 (2H. m). 3.08- 
3.13(6H. m). 6.9K1H. d). 6.96(1H. d), 9.08(2H, br) 


19 


Me 


CI 


H 


NMR:2.37(3H. s). 3.02-3. 10(2H. m), 3. 11-3. 20(6H. m), 
7.07 (1H, d). 7.250H. d). 8.92(2H, br) 


20 


Et 


CI 


H 


NMR:1.05(3H. t), 2.82(2H. q). 3. 05-3. 23 (8H. m), 7.08 
(1H, d). 7.240H. d). 9.38(2H, br) 


21 


CI 


Me 


H 


NMR:2.32(3H f s). 3. 08-3. 23 (6H, m), 3. 31-3. 39 (2H, m), 
7.10 (1H, d), 7.18(1H, d), 9.20(2H. br) 
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Ex. 


Structure 


Data 


22 




NMR:3:18-3.36(6H.m). 3. 36-3. 50 (2H, m) . 6.94(1H,d). 7.12 
(1H, d), 7.44(1H,d). 7.98(1H,d), 9. 64-10. 00 (2H, br) 


23 


TO- 


NMR:l.27(3H,t). 2.78(2H,q), 3. 10-3.43(8H,m), 6.56(1H,d). 
7.05(1H,d), 7.31(1H,d). 9. 03-9. 28 (2H, br) 


24 


CCO 


m : 3. 1 0-3. 28 (8H, m) . 6. 86-6. 92 (1 H, m) , 7. 43-7. 52 (2H, ra) , 
7.91-7.98(1H,m). 9. 54 (2H.br) 


25 




WR:3.10-3.42(8H.m), 7.04-7. 11 (1H,m). 7.16(1H,d), 7.39 
(1H. d), 7.94- 8. 00(1 H,m). 9.52(2H,br) 


26 




\IMR:3. 14-3. 30(6H,m), 3. 48-3. 56 (2H, m) , 7.23(1H,d). 7.62 
(1H, d), 7.77(1H,d), 7.81(1H,d), 9.52(2H,brs) 


27 


MeO 

TO 


WR:3.10-3.45(8H,m). 3.98(3H.s), 6.78(1H,s), 7.05(1H,d), 
7.54 (1H.d), 9.52(2H,br) 
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H 


41 
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Me 


H 


42 


Et 


Me 


H 


43 


F 


Et 


H 


44 


CI 


Et 
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45 


Br 


Et 
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46 


1 


Et 
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47 


CN 


Et 
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48 
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H 


49 


iPr 


Et 


H 
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Me 
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Et 
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H 


67 


iPr 


iPr 
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Me 
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69 


Et 
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CI 
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H 


CI 


2-Br 


72 


H 


Br 
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H 


Br 


2-Br 
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S-Allyl 


CI 


H 


75 


S-Ph 


CI 


H 


76 


O-Ph 
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No. 


Structure 


77 




78 


L I , NH 


79 




80 





No. 


Structure 


81 




82 


l NH 






83 




84 


■to 



No. 


Structure 


85 


NH 






86 








87- 


X jC nh 



5-HT zc §:mmzn-r%>m^mmt. A. Pazosetal.. Eur. J. Pharmacol., 
106. 539-546 (1985) XI£>S. havlikandS. J. Peroutka, Brain Res. , 584, 191-196 
(1992)0>^lcd=y [ 3 H] 5-HT^^«flC<fcySSILfc 0 

J:E»tt*ffll\ ft»fttSfr'J#:/K©5 0%*l!MM- ilftll (ic, 0 I) 

M*lC*ft5«ftltt£a-tK i «ttJ2lT©a-eft»Lfc : K i = I C 5 
0 /(1+[L]/[Kd]) ( [L] :'J^FW, [Kd] :lMCft) 
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B.8 





K, (nM) 


mmm 1 


1 4. 0 


mmm 4 


8. 8 


mnm 1 3 


2. 4 


mmm 1 4 • 


5. 1 
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Specification 
Technical field 

The present invention pertains to 5-HT 2C receptor agonists, containing benzazepine 
derivatives or pharmaceutical^ acceptable salts thereof as the effective component. 

The present invention also pertains to novel benzazepine derivatives and 
pharmaceutical^ acceptable salts thereof. 

Background of the technology 

Serotonin 2 C (5-HT 2C ) receptor is mainly distributed in the central nervous system. 
Although its role has not been clarified completely, it is believed that it is related to 
hypogonadism, obesity, hyperphagia, anxiety, depression, sleep disorder, and other central 
nervous system diseases (Curr. Opin, Invest Drugs 2 (4) 317 (1993)). Consequently, S-HT 2C 
receptor agonists are useful in preventing or curing the aforementioned diseases. 

Examples of 5-HT 2C receptor agonists that have been reported include tricyclic pyrrole or 
pyrazole derivatives (EP 657426, EP 700905, WO 98/56768, etc.), 
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tetrahydropyrazinoquinoxaline derivatives (WO 00/35922), tetracyclic 7 -carboline derivatives 

(WO 00/77001), etc. . . .__ 

On the other hand, many compounds have been reported as benzazepme derivatives. (NL 
6802257 BE 719631, DE 2207430, EP 7070, EP 285287, WO93/00094, WO96/22290, etc.). 
Among them the benzazepine derivatives with 2 or 3 substituents on the benzene ring include 
the compounds with the E or G in the formula (A) listed below as -S(O) 0 -r (lower alkyl, 
trifluoromethyl, amino, mono or dimethylamino or phenyl) or acetyl, the compounds with G as 
amino as well as E and J as chloro or bromo, the compounds with G as hydroxy! group or 
methoxy and E and/or J, which can be the same or different, as bromo or nitro, and the 
compounds with E and Gas chloro. 

Also as examples of compounds with the heteroaromatic ring condensed to a benzene 
ring, compounds whose substituents on the heteroaromatic ring must have a cyclic amine have 
been reported. 



In the reports about the aforementioned benzazepine derivatives, there are descriptions 
about morphine receptor antagonists, 5-HT, receptor agonists, ,5-HT^ receptor agonists, and 
dopamine receptor antagonists. There are also descriptions about their medical use m treattng 
pain anorexia, hypertension, gastropathy, and schizophrenia. 

In these reports, however, there is no description about 5-HT 2C receptor agorust activity 
or an effect on improving hypogonadism. There is no reported benzazepine derivative having 
5-HT 2 c receptor agonist activity or effect on improving hypogonadism. 

Disclosure of the invention 

The present inventors have performed extensive research on 5-HT 2C receptor agomsts. As 
a result of this research, it was found that benzazepine derivatives shown in formula (I) below 
obtain superb agonist activation towards 5-HT 2C receptors. Also, in the chemical compounds 
shown in formula (I), benzazepine derivatives that obtain two or more substituents on the 
benzene ring which will be shown later in formula (II), are new compounds and superb agomst 
activation towards 5-HT 2C receptors. The present invention was achieved based on this research. 

In other words, the present invention pertains to 5-HT 2C receptor agonists containing the 
benzazepine derivatives represented by formula (I) or pharmaceutically acceptable salts thereof 
as the effective component. 
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(I) 



(Where Rl, R2, R3, which can be the same or different, represent -H, substitutable lower alkyl, 
substitutabl'e lower alkenyl, acyl, -OH, -O-substitutable hydrocarbon groups, -SH, -S- 
substitutable hydrocarbon groups, amino, mono or di-lower alkylamino, acylamino whose 
nitrogen can be substituted with alkyl, halo, nitro or cyano; R2 can combine with Rl or adjacent 
R3 to form a substitutable heteroaromatic ring.) 

For the 5-HT 2C receptor agonist (I) of the present invention, preferably, Rl and R3, 
which can be the same or different, represent -H, lower alkyl, or halo, and R2 represents a lower 
alkyl or halo. For the 5-HT 2C receptor agonist (I) of the present invention, more preferably, Rl 
represents a halo, R2 represents a lower alkyl or halo, and R3 represents -H; It is particularly 
preferred that the 5-HT 2C receptor agonist (I) of the present invention be 6,7-dichloro-2,3,4,5- 
tetrahydro-lH-3-benzazepme,7-bromo-6-chloro-2,3,4,5-tetrahydro-lH-3-ben 2 aze P ine,or 

6-chloro-7-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine, or a pharmaceutical^ acceptable salt 

thereof. . 

The 5-HT 2C receptor agonist (I) of the present invention can be used to treat various 
diseases of the central nervous system. Preferably, the 5-HT 2C receptor agonist (I) of the present 
invention is used to treat hypogonadism. It is particularly preferred to use it to treat astysia. 

The present invention also provides benzazepine derivatives represented by formula (II) 
listed below or pharmaceutically acceptable salts thereof. 

R 11 

NH (II) 




1 33 



(Where one of Rl 1 and R33 represents -H, lower alkyl, amino, mono or di-lower alkylamino, 
acylamino whose nitrogen can be substituted with a lower alkyl, halo, nitro, or cyano, while the 
other represents a lower alkyl, amino, mono or di-lower alkylamino, acylamino whose nitrogen 
can be substituted with a lower alkyl, halo, nitro, or cyano; 

R22 represents a lower alkyl, -OH, -O- lower alkyl, amino, mono or di-lower alkylamino, 
acylamino whose nitrogen can be substituted with a lower alkyl, halo, nitro, or cyano; 
" also, R22 can be combined with Rl I or adjacent R33 to form a heteroaromatic ring 
that can be substituted with a lower alkyl or -OH or -O- lower alkyl; 
however, 
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1) when Rl 1-represents a halo and R22 represents an amino, R33 represents a group 
other than a halo 

2) when R22 represents -OH or a methoxy, Rl 1 and R33, which can be the same. or. 
different, represent groups other than -OH, methoxy, bromo, or nitro 

3) when Rl 1 represents a chloro, R22 represents a group other than chloro). 
For the compound (II) of the present invention, preferably, one of Rl 1 and R33 

represents -H, a lower alkyl, or halo, while the other represents a lower alkyl or halo, and R22 
represents a lower alkyl or halo. For the compound (II) of the present invention, more preferably, 
Rl 1 represents a halo, R22 represents a lower alkyl or halo, and R33 represents -H. It is 
particularly preferred that the compound (II) of the present invention be 
7-bromo-6-chloro-2,3,4,5-tetrahydro-lH-3-benzazepine or 

6-chloro-7-methyl-2,3,4,5-tetrahydro-lH-3-ben2azepine or a pharmaceutical^ acceptable salt. 
In the following, the compounds (I) and (II) of the present invention will be explained in 

detail. 

For the definition of formulas used in the specification of the present invention, unless it 
is specifically defined otherwise,.the terminology "lower" means a Cl-6 straight chain or 

branched carbon chain. 

Examples of "lower alkyl" include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, and isohexyl, among which 
methyl, ethyl, propyl, and isopropyl are preferred, methyl and ethyl are more preferred, and 
methyl is particularly preferred. 

Examples of "lower alkenyl" include vinyl, 1-propenyl, allyl, isopropenyl, 1-butenyl, 
2-butenyl, 3-butenyl, 2-buten-2-yl, 2-methyl-l -propenyl, 3-buten-2-yl, 2-methyl-2-propenyl, 
1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, and 
5-hexenyl, among which vinyl and allyl are preferred. 

"Cycloalkyl" means a C3-14 mono- to tricyclic aliphatic saturated hydrocarbon cyclic 
group. Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, bicyclooctyl, bicyclononyl, bicyclodecanyl, tricycloundecanyl, tricyclododecanyl, 
and tricydotridecanyl, among which cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl are 
preferred. 

"Cycloalkenyl" means an unsaturated aliphatic hydrocarbon cyclic group with 1-3 of the 
single bonds in the aforementioned cycloalkyl group changed to double bonds. Examples include 
cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl, among which 
cyclopentenyl and cyclohexenyl are preferred. 
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" Aryl" means a C6-14 mono- to tricyclic aromatic hydrocarbon cyclic group. Examples 
include phenyl, biphenyl, naphthyl, anthryl, phenanthryl, etc., among which phenyl and naphthyl 
are preferred. 

"Heteroaromatic ring" refers to a 5-6 membered heteroaromatic ring having 1 -2 hetero 
atoms selected form the group of nitrogen, oxygen, and sulfur. Examples include pyrrole, 
imidazole, furan, oxazole, isoxazole, thiophene, thiazole, isothiazole, pyridine, pyridazine, and 
pyrimidine, among which furan, thiophene, imidazole, and oxazole are preferred, and furan and 
thiophene are particularly preferred. 

"Halo" means fluoro, chloro, bromo, or iodo, among which fluoro, chloro, and bromo are 
preferred, and chloro or bromo is particularly preferred. 

"Mono or di-lower alkylamino" refers to an amino with substitution of 1-2 of said lower 
alkyl groups. It is preferred to be methylamino or etbylamino, among which methylamino is 
particularly preferred. 

"Acyl" refers to carbonyl, sulfinyl, or sulfonyl with substitution of -H or said lower 
alkyl, cycloalkyl, aryl, amino, or mono or di-lower alkylamino. It is preferred to be acetyl, 
propi'onyl, methanesulfonyl, ethanesulfonyl, or benzenesulfonyl, among which acetyl and 
methanesulfonyl are particularly preferred. 

"Acylamino" refers to an amino with substitution of said acyl. It is preferred to be 
acetylamino, propionylamino, methanesulfonylamino, ethanesulfonylamino, or 
benzenesulfonylamino, among which acetylamino and methanesulfonylamino are particularly 
preferred. 

"Hydrocarbon group" refers to a lower alkyl, lower alkenyl, cycloalkyl, cycloalkenyl, or 
aryl, or a group formed by the substitution and condensation of these. It is preferred to be a lower 
alkyl, cycloalkyl, or aryl, among which a lower alkyl is particularly preferred: 

"Substitutable" means the possibility of substitution with 1-4 of one to three types of 
substituents. Examples of the substituents include lower alkyl, -OH, -O- lower alkyl, -SH, -S- 
lower alkyl, amino, mono or di-lower alkylamino, acyl, -0- acyl, acylamino, -COOH, -COO- 

lower alkyl* halo > nitr0 > and c y ano> amon S which loWer alkyl is P referTed - 

The compounds (I, II) of the present invention exist in the form of optical isomers 
(optically active substance, diastereomer, etc.) or geometric isomers depending on the type of 
substituents. Consequently, the compounds (I, II) of the present invention also include the 
mixture of these optical isomers or geometric isomers and their isolated substances. 

Also, the compounds (I, II) of the present invention can form acid added salts or salts 
with bases. Examples include acid added salts formed with hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid, and other inorganic acids, formic 
acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric acid, maleic 
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acid, lactic acid, malic acid, citric acid, tartaric acid, carbonic acid, hygric acid, methanesulfonic 
acid', ethanesulfonic aid, glutamic acid, and other organic acids, as well as the salts formed with 
sodium, potassium, magnesium, calcium, aluminum, and other inorganic bases, methylamine, 
ethylamine, monoethanolamine, diethanolamine, triethanolamine, cyclohexylamine, lysine, 
ornithine, and other organic bases.. The compounds (I, II) of the present invention or 
pharmaceutical acceptable salts thereof can also form hydrates, solvates of ethanol, etc., and 
crystal polymorphs. 

The compounds (I, II) of the present invention also include all of the so-called prodrugs 
that can be metabolized in organisms to be converted to the compounds (I, II) of the present 
invention or pharmaceuticaliy acceptable salts thereof. Examples of the groups for forming the 
prodrugs of the compounds (I, II) of the present invention include the groups described in Prog. 
Med. 5:2157-2161 (1985) and the groups described in "Development of drugs" Vol. 7, 
Molecular Design 163-198 published by Hirpkawa Bookstore, 1990. More specifically, the 
groups are those that can convert to the primary amine or secondary amine of the present 
invention, -OH, -GOOH, etc., by means of hydrolysis, solvolysis, or under physiological 
conditions. Examples of the prodrugs of -OH include a lower alkyl that can be substituted with 
-OC(O)-, aryl that can be substituted with ^OC(O)-, lower alkylene-C(0)OR (R represents -H or 
a lower alkyl, same below) that can be substituted with -OC(O)-, lower alkenylene-C(0)OR that 
canbesubsdmtedwim-OC(0)-,-OC(0)-loweralkylene-0-loweralkylene-C(0)OR, 

-OC(0)-C(0)OR, lower alkenylene-S(0) 2 OR that can be substituted with -OC(0)-, 
-O-phthalidyl, 5-methyl-l,3-dioxolen-2-one-4-ylmethyloxy, etc. 

(Manufacturing method) 

The compounds (I, II) of the present invention can be manufactured using various 
synthesis methods by taking advantage of the characteristics based on the type of its fundamental 
skeleton or substituent. In the following, the typical manufacturing methods will be explained. 

First manufacturing method 

N— R 7 





(Where Rl, R2, and R3 have the same definitions as described above; R4, R5, and R6 represent 
Rl, R2, and R3 or the substituents that can be converted to Rl, R2, and R3 as a result of regular 
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chemical reactions, respectively; R7 represents the protecting group of -H or nitrogen; same 

bd0W ) If necessary, the compounds (I, II) of the present invention can be manufactured by 
performing functional group conversion for R4, R5, and R6 of compound (III) to convert them to 
Rl R2 and R3, respectively.. For example, in the case ofanitro group, after it is reduced to an 
amino conversion to a chloro, bromo, or cyano group can be realized easily by using the 
Sandmaeyer reaction (Org. Syn. III. 185). Also, in the case of an amino group, converse of the 
substituent can be realized easily by means of acylation, alkylating- etc. If R7 is a protecting 
group the compounds (I, II) of the present invention can be manufactured as desired by means of 
defection (Protecting groups in organic synthesis, second ed., John. Wiley & Sons, Inc.). 
When Rl and R2 are combined to form a furan ring, the compounds (I, II) of the present 
invention can be manufactured from the compound with R4 representing methoxy according to 
the synthesis method described in Synth. Comm., 257 (1989). 



Synthesis of raw material • 
* The raw material compound (111) of the first manufacturing method can be manufactured 

using the following method. 

r4 r 4 R 7 



R 4 





R s - 




I N-R 7 



(HI) 



R 4 
R (IV) 

The raw material compound (III) of the compounds (I, IT) of the present invention can be 
manufactured according to the synthesis method described in J. Med. Chem., 26, 1213 (1983). 
After amide (V) is derived from phenylacetic acid derivative (TV) using the conventional 
method it is reduced to substituted aminoethanol (VI). After the generated hydroxyl group is 
converted to a chloro group or other elimination group, compound (III) can be manufactured by 
carrying out an intramolecular Friedel-Crafts reaction in the presence of an appropriate Lewis 
acid such as aluminum chloride. Also, compound (VI) can be manufactured by carrying out a 
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reducing amination reaction for the corresponding aldehyde (VII). Said aldehyde (VII) can be 
manufactured using, for example, the method described in US 493347. 



Second manufacturing method 




R 1 



R 3 



(VIII) 



(Ml) 



The compounds (I, II) of the present invention can be manufactured by reducing 
compound (VIII). The compounds of the present invention can be manufactured by reducing the 
olefin part of compound (VIII) by performing contact hydrogenation under ice cooling or at 
room temperature using palladium carbon or another metallic catalyst and using acetic acid or 
ethanol or their mixture as the solvent and by reducing the amide part Under ice cooling or at 
room temperature using borane or lithium aluminum hydride or another reducing agent and using 
tetrahydrofuran or dioxane as the solvent 

Synthesis of raw material 

The raw material compound (VIII) used in the second manufacturing method can be 



manufactured as follows. 

R 1 



"XT 



COOH 



(IV) 





(VII!) 



(Where R8 represents a lower alkyl; same below). 

Compound (VIII) can be manufactured by applying the synthesis method described in 
Japanese Kokai Patent Application No. Sho 63[1988]-255226 to phenylacetic acid derivative 
(IV). After amide (IX) is derived from phenylacetic acid derivative (IV) using the conventional 
method, compound (VIII) can be manufactured by carrying out a reaction under appropriate acid 
conditions, such as, using sulfuric acid or trifluoromethanesulfonic acid as the solvent. 
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Third manufacturing method 




A reaction is carried out under ice cooling or at room temperature for compound (X) 
under appropriate acid conditions, such as, using sulfuric acid or trifluoromethanesulfonic ac 
the solvent. The compounds (I, II) of the present invention can be manufactured by reducing 
olefin part of the obtained compound (XI) in the same way as described in the second 
manufacturing method. 

Synthesis of raw material 

The raw material compound (X) used in the third manufacturing method can be 

manufactured as folio™" 1 

R 1 




Aminoacetoaldehyde dialkylacetal (X) can be manufactured by applying the synthesis 
method described in Japanese Kokai Patent Application No. Sho 55[1980]-108855 to phenethyl 
derivative (XII). Compound (X) can also be manufactured by performing a reducing animation 
reaction for aldehyde compound (XIII). 
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Fourth manufacturing method 
R 1 




(XIV) 



The compounds (I, II) of the present invention can be manufactured by reducing the 
amide compound (XV) obtained by performing a Beckmann rearrangement reaction for 
B tetralone derivative (XIV) in the same way as described in the second manufacturing method. 
The Beckmann rearrangement reaction can be carried out under ice cooling or at room 
temperature using chloroform or methylene chloride as the solvent in the presence of an 
appropriate acid, such as sulfuric acid or trifluoromethanesulfonic acid. The B-tetralone 
derivative (XIV) used as the raw material can be manufactured using the synthesis method 
described in Indian J. Chem., Sect. B: Org. Chem. tad. Med. Chem, 37B(3), 281 (1998). 



Fifth manufacturing method 

R 5 - 




R6 (XVI) OH 



R 4 x 

R 6 X 
(XVII) 




R 1 



N— R 7 



R 3 



.0.10 



(Where X represents tosyloxy, mesyloxy, or halo; same below.) 

The compounds (1,11) of the present invention can be manufactured using the synthesis 
method described in J. Org. Chem., 56, 2937 (1991). Compound (III) is manufactured by actmg 
the appropriate amine on compound (XVII), which can be manufactured from 
1 2-bis(hydroxyethyl)ben2ene derivative (XVI). Then, the compounds (1, II) of the present 
invention can be manufactured according to the first manufacturing method. 
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Sixth manufacturing method 

•to - 

R6 (XVII.) (* ,x > 




The compounds (I, II) of the present invention can be manufactured using the synthesis 
method described in J. Med. Chem., 27, 918 (1984). After cyano compound (XIX) is derived 
from compound (XVIII) having the desired substituent using the conventional method, an 
intramolecular cyclization reaction is carried out in the presence of an appropriate acid, and 
[compound (III)] can be manufactured under reducing conditions through compound (XX). 
Compound (III) can also be manufactured by directly reducing cyano compound (XIX) under the 
intramolecular cyclization conditions. After that, the compounds (I, II) of the present invention 
can be manufactured according to the first manufacturing method. 

The compounds (I, II) of the present invention manufactured as described above are 
either in the original free state or isolated in the form of their corresponding salts. The salts of the 
compounds of the present invention can be manufactured by carrying out a regular 
salt-generating reaction for the compounds of the present invention; which are free bases: " 

The compounds (I, II) of the present invention or their salts can also be isolated and 
purified in the form of their hydrates, solvates, or crystal polymorphs. The isolation and 
purification are carried out by performing extraction, concentration, removal under distillation, 
crystallization, filtration, recrystallization, various types of chromatography, and other 
conventional chemical operations. 

Each type of isomer can be separated by selecting the appropriate raw material compound 
or by taking advantage of the difference in the physical properties between the isomers. For 
example, an optical isomer can be converted to a stereochemically pure isomer by selecting the 
appropriate raw material or by using the racemic resolution method for racemic compounds (for 
example, the method in which optical resolution is performed after the isomer is converted to a 
diastereomer formed with a general optically active acid). 
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(Prescription) 

Various types of generally used prescriptions can be applied to the compounds (I, II) of 
the present invention. In the following, typical prescriptions will be explained. 

The medical compositions containing the compounds (I, II) of the present invention or 
one or several types of their pharmaceutical^ acceptable salts as the effective component can 
contain pharmaceutical^ acceptable carriers. The carriers and excipients used for general 
pharmaceutical manufacturing as well as other additives are used to manufacture the 
aforementioned medical compositions in the form of tablets, powders, fine grains, granules, 
. capsules, pills, liquors, injections, suppositories, ointments, stick-ons. These medicines are 
administered orally (including sublingually) or paraorally. 

The clinical administration dose of the compounds (I, II) of the present invention or their 
pharmaceutically acceptable salts for human beings should be determined appropriately in each 
case depending on the patient's symptoms, body weight, age, sex, administration route, etc. For 
adults, the aforementioned medicines can usually be administered orally in one to several times 
per day at a dose of 1-1000 mg, preferably, 10-200 mg per day per person. For adults, they can 
also be administered by performing one to several intravenous injections per day at a dose in the 
range of 1 -500 mg per day per person. Continuous intravenous injection in the range of 1-24 h 
per day is also possible. Of course, as described above, since the administration dose varies 
under different conditions, in some cases, a dose less than the aforementioned administration 
dose is sufficient. 

Tablets, powders, granules, etc., are used as the solid compositions for oral 
administration. The solid composition is prepared by mixing one or several types of active 
substances with at least one type of inactive diluent, such as lactose, mannitol, glucose, 
hydroxypropylcellulose, microcrystalline cellulose, starch, polyvinylpyrrolidone, or magnesium 
metasilicic aluminate. In addition to the inactive diluent, the composition may also contain other 
additives, such as magnesium stearate or other lubricants, starch, cellulose calcium glycolate, or 
other disintegrators, lactose or other stabilizers, glutamic acid, aspartic acid, or other dissolution 
assistants. If necessary, tablets and pills can be coated with sucrose, gelatin, 
hdyroxypropylcellulose, hydroxypropylmethylcellulo.se phthalate, etc., or a gastric-soluble or 

enteric-soluble film. 

The liquid compositions for oral administration include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups, elixirs, etc. It may contain a generally used inactive 
diluent, such as purified water or ethanol. In addition to the diluent, the composition may also 
contain dissolution assistants, wetting agents, suspending agents, sweetening agents, flavoring 
agents, aromatic agents, and preservatives. 
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Injection for paraoral administration includes sterile aqueous or nonaqueous solutions, 
suspensions, and emulsions. The aqueous solutions and suspensions include, for example, 
distilled water for injection and normal saline. Examples of the nonaqueous solutions and .. 
suspensions include propylene glycol, polyethylene glycol, olive oil or other plant oils, ethanol 
or other alcohols, polysorbate 80 (product name), etc. Such composition may also contain 
strengthening agents, preservatives, wetting agents, emulsifiers, dispersants, stabilizers (such as 
lactose), dissolution assistants, or other additives. These compositions can be sterilized by means 
of filtration through a bacteria filter, addition of a bactericide, or radiation. It is also possible to 
manufacture sterile solid compositions and dissolve them in sterile water or a sterile injection 
solvent before use. 

A prescription example of a tablet for oral administration is listed below. The present 
invention, however, is not limited to this prescription example. 

(Prescription example) 

Composition of 3-mg tablet 

Compound of the present invention: 3 mg 

D-mannitol: 89.8 mg 

Cornstarch: 22.4 mg 

Hydroxypropylcellulose: 3.6 mg 

Magnesium stearate: 1 .2 mg 

Total: 120 mg 

Manufacturing method of 3-mg tablet 

1 5 g of the compound of the present invention, 449 g D-mannitol, and 1 1 2 g cornstarch 
are mixed homogenously using a fluidized-bed granulation apparatus. Then, 180 g of a 10% 
hydroxypropylcellulose solution are spray deposited on the obtained mixture, followed by 
granulation. After drying, the dried substance passes through a 20-mesh sieve, followed by 
adding and mixing 6 g magnesium stearate. Then, a 7 mm x 8.4 R mortar pestle in a tabeletting 
machine is used to manufacture tablets with 3 mg per tablet. 

Optimum embodiment of the invention 

In the following, the present invention will be explained in more detail with reference to 
application examples. The present invention, however, is not limited to these application 
examples. 
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(Production example) 

In the following, the manufacturing method of compounds (I, II) of the present invention 
will be explained in detail. Synthesis of the raw materials used in the application examples will 
be explained as a reference example. 

Reference Example 1 

2,3-Dichlorobenzeneacetoaldehyde and 2.(methylamino)ethanol were subjected to 

reducing animation conducted using sodium triacetoxyborohydride to obtain 
2-[[2-(2,3-dichlorophenyl)ethyl]methylamino]ethanol. 

Reference Example 2 

After 2-[[2-(2,3-dich]orophenyl)ethyl]methylamino]ethanol underwent conversion of the 
hydroxyl group to a chloro group using phosphorous pentachloride, an intramolecular 
Friedel-Crafts reaction was carried out to obtain 6,7-dichloro-3-methyl-2,3,4,5-tetrahydro-lH.3- 
benzazepine. 

Reference Example 3 

After 2,4-dichlorophenylacetic acid was converted to acid chloride- using thionyl chloride, 
it was made to react with 2-(rriethylamino)ethandl to obtain an amine compound. The obtained 
amine compound was reduced using 1 mol/L borane tetrahydrofuran solution to obtain 
2-[[2-(2,4-dichlorophenyl)ethyl]methylamino]ethanol. 

Reference Example 4 

6,8-Dicrnoro-3-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine was obtained using the same 
method as described in Reference Example 2. 

Reference Example 5 

The carbon atoms of the 6-chloro-7-nitro-2 5 3 } 4 ? 5-tetrahydro-lH-3-benzazepine obtained 
in Application Example 1 were protected using di-tert-butyl dicarbonate. The obtained substance 
was reduced using iron powder to obtain 3-(tert-butoxycarbonyl)-7-arnino-6-chloro-2,3,4,5- 
tetrahydro- 1 H-3-benzazepine. 

Reference Example 6 

The compound obtained in Reference Example 5 was acetylated using acetyl chloride to 
obtain 7-acetylanunoJ^ 
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poWtira Example 7 

2,3-Difluorophenylacetic acid and aminoacetoaldehyde diethylacetal were amidated 
using 1-hydroxybenzotriazok and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide to obtain 
K-(diethoxyethyl)-2,3-difluorobenzeneacetamide. 

Reference E xample 8 

N-(Diethoxyethyl)-2,3-difluorobenzeneacetamide was cyclized using concentrated 

sulfuric acid and trifluoromethanesulfonic acid to obtain l,3-dihydro-8,9-difluoro-2H-3- 
benzazepin-2-one. 

Reference E xample 9 

6-Methoxy-2 I 3,4,5-tetrahydro-lH-3-benzazepine was dernethylated using 48% 
hydrobromic acid to obtain e-hydroxy^.S^.S-tetrahydro-lH-S-benzazepine. After the nitrogen 
atoms were acetylated using acetic anhydride, sodium hydride and bromoacetoaldehyde 
diethylacetal were used to perform alkylation to obtain 3-acetyl-6-(2,2-diethoxyethoxy)-2,3,4,5- 
tetrahydro-1 H-3-benzazepine. 

ftp.fere.nce E xample 10 

The nitrogen atoms of 7 ) 8 ) 9 ) 10-tetrahydrO-6H-furo[2,3-g] [3]benzazepine were protected 
using dicarbonic acid di-tert-butyl to obtain NKtert-butoxycarbony^^.S^.lO-tetrahydro- , 
6H-furo[2,3-g] [3]benzazepine. Then, it was ethylated using n-butyllithium and ethyl iodide to 
obtain2-elhyl-NKtert-butoxycarbonyl)-7,8,9,10-tetrahydro-6H-mro[2,3-g][3]benzazepm^ 

Reference E xample 11 

2-(2-Chloro-3-methoxyphenyl)ethylamine was alkylated using bromoacetoaldehyde 
ethylacetal to obtain [2-(2-chloro-3-methoxyphenyl)ethyl] aminoacetoaldehyde diethylacetal. 

p^Wnr-p Fx ample 12 

6-Chloro-3-methyl-7-nitro-2,3,4,5-tetrahydro- 1 H-3-benzazepine was reduced with iron 
powder to obtain 7-amino-6-chloro-3-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine. 

Bpfprence Ex ample 13 

The same method described in Reference Example 1 2 was used to obtain 7-amino-8- 
chloro-3-methyl-2,3,4,5-tetrahydro-lH-3-benzazepinefrom 7-chloro-3-methyl-8-nitro-2,3,4,5- 

tetrahydro- 1 H-3-benzazepine. 
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inference Ex ample 14 

7-Amino-8-chloro-3-methyl-2 J 3,4,5-tetrahydro- lH-3-benzazepine was nitrated in 
concentrated sulfuric acid using concentrated nitric acid to obtain 8-amino-7-chloro-3-methyl-6- 
nitro-2,3,4,5-tetrahydro-lH-3-ben2azepine. After it reacted with sodium nitrite in acetic acid and 
concentrated sulfuric acid, the reaction solution was added to an aqueous solution of sodium 
phosphite and copper oxide (II) to perform deamination. As a result, 7-cMoro-3-methyl-6-nitro- 
2,3,4,5-tetrahydro-l H-3-benzazepine was formed. 

Reference E xample 15 

4-Bromo-l,2-dimethylbenzene was acylated using succinic anhydride and aluminum 
chloride to obtain a mixture of 3-(2-bromo«4,5-dimethylbenzoyl)propionic acid and 
3-(5-bromo-2 3 3-dimethylbenzoyl)propionic acid. The mixture was reduced using hydrazine to 
obtain a mixture of 4-(2-bromo-4,5-dimethylphenyl)butanoic acidand 4-(5-bromo-2,3- 
Odimethylphenyl)butanoic acid. The mixture was cyclized by adding 85% phosphoric acid in 
acetic anhydride to obtain 5-bromo-7,8-dimethyl-3,4-dihydro-l (2H)-naphthalene. 

Reference E xample 16 

4.61 mL of (3-chloro-2-methylphenyl)acetoaldehyde and aminoacetoaldehyde 
diethylacetal were reductively aminated using triacetoxysodium boron hydride to obtain 
2-((3-chloro-2-methylphenyl) ethyl) aminoacetoaldehyde diethylacetal. 

Reference F x ample 17 

A (3-chloro-2-ethylphenyl)magnesium-tetrahydrofuran chloride solution was prepared ' 

from l,3-dichloro-2-ethylbenzene using 1,2-dibromoethane and magnesium in tetrahydrofuran. 

The obtained solution reacted with 2-chloro-N-methoxy-N-methylacetoamide to obtain 

2-chloro-l-0-chloro-2-ethylphenyl) ethanone. 

Reference E xample 18 

2-Chloro-3-methylben2eneacetonitrile was reduced using lithium aluminum hydride to 

obtain 2-chloro-3-methylbenzeneacetamine. 

Reference E xample 19 

4,5,6,7-Tetrahydro-4-oxoben20 [b] thiophene-5-ethyl acetate was reacted using sodium 
hydride and diethylphosphonoethyl acetate to obtain 5-ethoxycarbonylmethyl-6,7-dihydro- 
5H-benzo [b] thiophene-4-iridene ethyl acetate. After it was reacted using 10% palladium carbon 
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to obtain 4,5-bis(eth6xycarbonymethyl)benzo [b] thiophene, the obtained substance was reduced 
using lithium aluminum hydride to obtain 4,5-bis(2-hydroxyethyl)benzo [b] thiophene. 

•Reference Fxample 20 . 

2-Methoxy-6,7-dihydro-5H-benzo [b] thophene-4-one was reacted using 1 .6M 
butyllithium hexane solution and bromoethyl acetate to obtain 2-memoxy-4,5,6,7-tetrahydro-4- 
oxobenzo [b] thiophene-5-ethyl acetate. 

Reference Fxample 21 

3,4-Dimethylphenol was reacted using sodium hydride and bromoacetoaldehyde 
diethylac'etal to obtain 3 ) 4-dimelhyl-l-(2,2-diethoxyethoxy)benzene. The obtained substance was 
cyclized using polyphosphoric acid to obtain a mixture of 4,5-dimethylbenzofuran and 
5,6-dimethylbenzofuran. After the mixture was brominated using N-bromoimide succinate, it 
reacted with sodium prussiate to obtain a mixture of 4,5-biscyanomethylbenzofuran and 
5,6-biscyanomethylbenzofuran. After the mixture was cyclized in a hydrobromoacetic acid 
solution, it was reduced with 10M borane-dimethyl sulfide complex to obtain a mixture of 
6,7,8 > 9-tetrahydro-5H-furo[2,3-h] [3] benzazepine and 7,8,9,1 0-tetrahydro-6H-furo[3,2-g] [3] 
berizazepine. The nitrogen atoms of the mixture were protected with di-tert-butyl dicarbonate to 
obtain 7-(tert-butoxycarbonyl)-6,7,8,9-tetrahydrd-5H- furo[2,3-h] [3] benzazepine (21a) and 
8-(tert-butoxycarbonyl)-7,8,9,10-tetrahydro-6H-furo[3,2-g] [3] benzazepine (2 lb). 

Reference Fxample 22 

The compound obtained in Reference Example 15 was reacted using sodium boron 
hydride to obtain 5-bromo-7,8-dimethyl-l,2,3,4-tetrahydro-l-naphthol. Then, the obtained 
substance was reacted using p-toluenesulfonic acid monohydrate to obtain 8-bromo-5,6- 
dimethyl- 1 ,2-dihydronaphthalene. The obtained substance was oxidized using 
m-chloroperoxybenzoic acid to obtain 5-bromo-7,8-dimethyl-l,2,3,4-tetrahydro-l,2- 
epoxynaphthalene. The obtained substance was reacted using boron trifluoride-diethylether 
complex to obtain 5-bromo-7,8-dimethyl-3,4-dihydro-2(lH)-naphthalene. 

Application Fxample 1 

1 mL 1 -chloroethyl chloroformate was added to the mixture of 2.04 g 6-chloro-3 -methyl 
7-nitro-2,3,4,5-tetrahydro-lH-3-benzazepine and 17 mL 1 ,2-dichloroethane, followed by 
overnight stirring performed under heating reflux. After the solvent of the reaction solution was 
removed by means of distillation performed under reduced pressure, 15 mL methanol were 
added to the residue, followed by 5 h of stirring performed under heating reflux. Then, the 
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solvent was removed by means of distillation performed under reduced pressure. 50 mL water 
and 50 mL saturated sodium hydrogen carbonate solution were added to the residue, followed by 
extraction with chloroform (50 mL x 2). After the extract was dried with anhydrous sodium 
sulfate the solvent was removed by means of distillation performed under reduced pressure. The 
residue was purified using silica gel column chromatography to obtain 1 .06 g of colorless oily 
substance. The obtained oily substance was dissolved in 20 mL ethyl acetate, followed by adding 
1 5 mL 4 mol/L hydrochloric acid-^thyl acetate. The precipitated insoluble substance was 
filtered to obtain 1.2 g 6-chloro-7-nitro-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride as a 

white solid. 

The compounds of Application Examples 2-4 were obtained using the same method as 
described in Application Example 1. 

Application Example 2 
~~ 7-Chloro-8-nitro-2 > 3,4 ( 5-tetrahydro-lH-3-benzazepine hydrochloride 

Application Trample 3 

6,8-Dichloro-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride 

Ap plication Trample 4 

6,7-Dichloro-2,3,4,5-tetrahydro-lH-3-benza2epine hydrochloride 

^ppn^t;^ Sample 5 . 

0 5 mL of a 4 mol/L hydrochloric acid-ethyl acetate solution was added to a mixture ot 
90 mg of the S-Ctert-butoxycarbonyO-V-amino-e-chloro^^^.S-tetrahydro-lH-S-benzazepine 
obtained in Reference Example 5, 2 mL ethyl acetate, and 1 mL ethanol followed by 2 h of 
stirring performed at room temperature. After the solvent was removed by means of distillate 
performed under reduced pressure, the residue was washed with ethyl acetate, obtaining 80 mg 
7-amino-6-chloro-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride as a white solid. 

Application Example 6 

7-Acetylamino-6-chloro-2,3,4,5-tetrahydro-lH-3-benzazepinehydrochlondewas 

obtained using the same method as described in Application Example 5. 

Application E xample 7 

0 05 mL methanesulfonyl chloride was added under ice cooling to a mixture of 0.1 8 g 
3-(tert-butoxycarbonyl)-7-amino-6-chloro-2,3,4,5-tetrahydro-lH-3-benzazepine,0.09rri 
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triethylamine, and 2 mL 1,2-dichloroethane followed by overnight stirring performed at room 
temperature. 30 mL of a saturated aqueous sodium hydrogen carbonate solution were added to 
the reaction solution, followed by extraction using chloroform (50 mL x 2). After the extract was 
dried with anhydrous sodium sulfate, the solvent was removed by means of distillation 
performed under reduced pressure. The residue was purified by means of silica gel column 
chromatography. As a result, 85 mg of a 

3-(tert-butoxycarbonyl)-6-chloro-7-methylamino-2,3,4,5-tetrahydro-lH-3-benzazepinewere 
obtained as colorless caramel. Then, 6-chloro-7-methylamino-2,3,4,5-tetrahydro- 
lH-3-benzazepine hydrochloride was obtained using the same method as described in 
Application Example 5. 

A pplication F.xample 8 

30 mg sodium hydride (60%) and 0.05 mL methyl iodide were added under ice cooling to 
a mixture of 0.23 g 7-acetylamino-3-(tert-butoxycarbonyl)-6-chloro-2,3,4,5-tetrahydro-lH-3- 
• benzazepine and 3 mL N,N-dimethyl formamide, followed by 5 h of stirring performed at room 
temperature. Then, 50 mL ethyl acetate were added to the reaction solution, followed by washing 
with water and saturated saline. After the obtained substance was dried with anhydrous sodium 
sulfate, the solvent was removed by means of distillation performed under reduced pressure. The 
residue was purified by means of silica gel column chromatography. As a result, 0.21 g 3-(tert- 
butoxycarbonyl)-6-chloro-7-acetylmethylamino-2,3,4,5-tetfahydro-lH-3-benzazepinewas 

obtained as a colorless amorphous powder. Then, 7-acetylmethylamino-6-chloro-2,3,4,5- 
tetrahydro-lH-3-benzazepine hydrochloride was obtained using the same method as described in 
Application Example 4. >•- 

Application F.xample 9 

After the mixture of 100 mg 7-acetylmethylamino-6-chloro-2,3,4,5-tetrahydro-lH- 
3-benzazepine and 2 mL concentrated sulfuric acid was mixed at 100°C for 2 h, the solvent of 
the reaction solution was removed by means of distillation. After the residue was washed with 
acetonitrile, the obtained crude crystal was dispersed in 30 mL of a saturated aqueous sodium 
hydrogen carbonate solution, followed by extraction with ethyl acetate (50 mL x 2). After the 
extract was washed with water and saturated saline and dried with anhydrous sodium sulfate, the 
solvent was removed by means of distillation performed under reduced pressure. The residue 
.was dissolved in 3 mL methanol and 3 mL ethyl acetate. Then, 0.4 mL 4 mol/L hydrochloric 
acid-ethyl acetate was added, followed by 1 h of stirring performed at room temperature. After 
that, the solvent was removed by means of distillation performed under reduced pressure. The 
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residue was washed with ethyl acetate, obtaining 45 mg 6-chloro-7-methylamino-2,3,4,5- 
tetrahydro-lH-3-benzazepine hydrochloride as a white solid. 

Ap plication Exam plelO . 
After 0 26 g l,3-dihydro-8,9-difluoro-2H-3-benzazepine-2-one was dissolved in 5 mL 

acetic acid 50 mg of 10% palladium carbon were added, followed by 5 h of stirring performed in 
hydrogen flow. After the end of the reaction, the insoluble substance was removed by means of 
Celite ftltration; the filtrate was concentrated. Then, 1M borane tetrahydrofuran solution 
(3 3 mL) was added into the reduced compound, followed by stirring performed at room 
temperature overnight. After 2 mL methanol were added to the reaction solution, 5 mL 1 mol/L 
hydrochloric acid water were added, followed by 2 h of reflux. After the reaction solution was 
cooled off the solvent was removed by means of distillation performed under reduced pressure. 
After 15 mL water and 5 mL 1 mol/L sodium hydroxide were added to the obtained residue, 
extraction was performed using chloroform. After the organic layers were combined and dried 
using anhydrous sodium sulfate, the solvent was removed by means of distillation performed 
under reduced pressure. The residue was purified by means of silica gel column chromatography. 
The obtained purified substance was dissolved in 0.5 mL 4 mol/L hydrochloric acid^thyl 
acetate solution under stirring. The precipitated substance was filtered and dried under reduced 
pressure. As a result, 0.14 g 6> 7-difluoro-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride 
was obtained as a white solid. 

A pplication F.xamnle 1 1 " • 

7-Fluoro-6-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride was obtained 

using the same method as described in Application Example 10. 

Application E x ample 12 

1 50 g 2-(2-chloro-3-methoxyphenyl)ethylaminoacetoaldehyde diethylacetal were added 

under ice cooling to 10 mL concentrated sulfuric acid, followed by 1 h of stirring performed at 
room temperature. After the reaction solution was poured into cold water, a 2 mol/L aqueous 
sodium hydroxide solution was added for neutralization, followed by extraction using ethyl 
acetate After the organic layers were combined and washed with water and saturated saline, it 
was dried over anhydrous sodium sulfate. After the solvent was removed by means of 
distillation the residue was purified by means of silica gel column chromatography, obtaining 
85 mg 9-chloro-8-methoxy-2,3-dihydro-lH-3-benzazepine. After the obtained substance was 
dissolved in a solvent mixture of 2 mL tetrahydrofuran and 2 mL 0.5M aqueous sodium 
dihydrogen phosphate solution, 0.25 g sodium cyanoborohydride was added, followed by .l h of 
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reaction carried out at room temperature. After a saturated sodium bicarbonate solution was 
added to the reaction solution, chloroform was added, and the organic layer was separated. The 
aqueous layer was washed with chloroform. The organic layers were combined and dried over 
anhydrous magnesium sulfate. After the solvent was removed by means of distillation, the 
residue was purified by means of silica gel column chromatography. The obtained light-yellow 
oily substance was dissolved in a 4 mol/L hydrochloric acid^thyl acetate solution. The 
precipitated crystal was filtered and dried under reduced pressure. As a result, 54 mg 
6-chloro-7-methoxy-2,3,4,5-tetrahydro-lH-3-benza2epine hydrochloride were obtained as a 

white solid. 

Application F.xanrole 13 

~ 1 mL of a 47% aqueous hydrogen bromide solution was added to an aqueous solution 
(2.5 mL) containing 0.40 g 7-amino-6-chloro-3-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine, 
followed by 20 min heating at reflux. After the reaction solution was cooled with ice, 0. 13 g 
sodium nitrite was added incrementally so that the temperature of the reaction solution did not 
exceed 10°C, followed by 20 min of stirring. The reaction solution was added dropwise to a 
solution prepared by mixing an aqueous solution (2 mL) containing 0.33 g copper (I) bromide 
and 0.65 mL of a 47% aqueous hydrogen bromide solution such that Ihe temperature of the 
reaction solution under ice cooling did not exceed 10°C, followed by 2 h of stirring. Then, the 
reaction solution was poured into ice water, and a lmol/L aqueous sodium hydroxide solution 
was added. After that, extraction was performed using ethyl acetate, and the extracted substance 
was dried using anhydrous sodium sulfate. After the solvent was removed by means of 
distillation performed under reduced pressure, the residue was purified by means of silica gel 
column chromatography. As a result, 0.16 g 7-bromo-6-chloro-3 -methyl-2, 3,4,5 -tetrahydro- 
lH-3-benzazepine was obtained as a light-brown oily substance. Then, 47 mg 7-bromo-6-chloro- 
2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride was obtained using the same method as 
described in Application Example 1. 

Application Fxamnle 14 

After an aqueous solution (9 mL) containing 3.13 gpotassium cyanate was added to an 
aqueous solution (5 mL) containing 1.19 g of copper (I) chloride and was mixed at room 
temperature 30 min, 32 mL benzene were added to prepare a copper (I) cyanate solution. 0.59 g 
sodium nitrite was added incrementally under ice cooling to a 2N aqueous hydrochloric acid 
solution (21 mL) containing 1.20 g 7-amino-6-chloro-3-methyl-2,3,4,5-tetrahydro-lH-3- 
benzazepine such that the temperature of the reaction solution did not exceed 10°C, followed by 
30 min of stirring. Then, 24 mL toluene were added to the reaction solution, and the aqueous 
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layer was neutralized using sodium carbonate. The obtained solution was added dropwise into 
the aforementioned copper (I) cyanate solution such that the temperature of the reaction solution 
under ice cooling did not exceed 10°C, followed by 30 min of stirring. Then, the temperature 
was raised to room temperature, followed by stirring overnight. After the reaction solution was 
diluted with ethyl acetate, a 10% aqueous sodium carbonate solution was used for washing, and 
the obtained substance was dried using anhydrous sodium sulfate. After the solvent was removed 
by means of distillation performed under reduced pressure, the residue was purified by means of 
silica gel column chromatography. As a result, 0.75 g 6-cUoro-7-cyano-3-methyl-2,3,4,5- 
tetrahydro-lH-3-benzazepine was obtained as a light-brown solid. Then, 428 mg 6-chloro-7- 
C yano-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride was obtained as a colorless solid 
using the same method as described in Application Example 1 . 

A pplicatio n F.xamnle 15 

6-Amino-7-chloro-3-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine was obtained using the 

same method as described in Reference Example 8. Then, 7-chloro-6-bromo-2,3,4,5-tetrahydro- 

lH-3-benzazepine hydrochloride was obtained using the same method as described in 

Application Example 13. 

Ap plication Example 16 

0.58 g 7-amino-6-chloro-3-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine was dissolved in 

1 26 mL of a 48% aqueous tetrafluoroboric acid solution. Then, 0.19 g sodium nitrite was added 
incrementally under ice cooling, followed by 1 h of stirring. After the water of the reaction 
solution was removed by means of distillation under reduced pressure, the system was stirred at 
160°C for 3 h. After the reaction solution was cooled, it was diluted with saturated ammonia 
water. Then, extraction was performed using chloroform, and the extracted substance was dried 
using anhydrous sodium sulfate. After the solvent was removed by means of distillation 
performed under reduced pressure, the residue was purified by means of silica gel column 
chromatography. As a result, 0.48 g 6-chloro-7-fluoro-3-methyl-2,3,4,5-tetrahydro-lH-3- 
benzazepine was obtained as a light-brown oily substance. Then, 6-chloro-7-fluoro-2,3,4,5- 
tetrahydro-lH-3-benzazepine hydrochloride was obtained using the same method as described in 
Application Example 1. 

Ap plication Example 17 

0.79 g 5-bromo-7,8-dimethyl-3,4-dihydro-2(lH)-naphthalene was dissolved in 45 mL 

chloroform. Then, 19 mL concentrated sulfuric acid were added under ice cooling, followed by 
5 min of stirring performed at room temperature. After 406 mg sodium azide were added over 
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25 min the system was stared at room temperature for 7 h. The reaction solution was poured 
into ice' water After the substance was dissolved, extraction was performed using chloroform, • 
After the combined organic layers were washed with saturated sodium bicarbonate solution and 
saturated saline, it was dried using anhydrous sodium nitrate. The.solvent was removed by means 
of distillation, obtaining 7 1 8 mg of a mixture consisting of 6-bromo-8,9-dimethyl-2-oxo-2,3,4,5- 
tetrahydro-lH-3-ben2azepineand6-bromo-8,9-dimethyl-3-oxo-2,3,4,5-tetrahydro-lH-2- 

benzazepine After the aforementioned process was repeated, 816 mg of the obtained mixture 
were dissolved in 75 mL tetrahydrofuran. Then, 1 5.2 mL of IN borane-tetrahydroforan complex, 
tetrahydrofuran solution were added, followed by 1 h of stirring performed at room temperature 
and 2 h of stirring performed at 60°C. Then, 152 mL 1 mol/L hydrochloric acid solution were 
added to the reaction solution, followed by 40 min of heating at reflux. After that, the reaction 
solution was turned basic using 1 moVL aqueous sodium hydroxide solution, followed by 
extraction performed using chloroform. After the combined organic layers were washed with 
saturated saline, it was dried with anhydrous sodium sulfate. After the solvent was removed by 
means of distillation, the residue was purified by means of silica gel column chromatography. 
The obtained substance was treated with 4 mol/L hydrochloric acid-ethyl acetate solution. As a 
result, 161 m g9-bromo-6,7-dimethyl-2,3,4,5-tetrahydro-lH-3-benzazepinehydrochlonde were 

obtained as a colorless solid. 

Annlication Fxample 18 

After 128 mg 9-bromo-6,7-dimethyl-2,3,4,5-tetrahydro-lH-3-benzazepme were dissolved 

in 20 mL ethanol, 20 mg of 10% palladium carbon were added, followed by stirring performed in 
a hydrogen atmosphere at room temperature under atmospheric pressure overnight. After the 
reaction solution was subjected to Celite filtration, the solvent was removed by means of 
distillation After saturated sodium bicarbonate solution was added, extraction was performed 
using ethyl acetate. After the combined organic layers were washed with saturated saline, it was 
dried using anhydrous potassium carbonate, and the solvent was removed by means of 
distillation. The obtained substance was treated with a 4 mol/L hydrochloric acid-ethyl acetate 
solution followed by recrystallization from ethanoWiethyl ether. As a result, 50 mg 
6,7-dimethyl-2,3,4,5-tetrahydro-lH-3 benzazepine hydrochloride were obtained as a colorless 

solid. 

Annlication F xamnle 19 

A 7.chloro-6-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride was prepared 

using the same method as described in Application Example 12. 
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Application E xample 20 

A 7-chloro-6-ethyl-2,3,4,5-tetrahydro-lH-3-benzazepine hydrochloride was prepared • 

using the same method as described in Reference Example 16 and Application Example 12. 

Application Fxamnle 21 

A 6-cWoro-7-methyl-2,3,4,5-tetrahydro- 1 H-3-benzazepine hydrochloride was prepared 
using the same method as described in Reference Example 1 1 and Application Example 12. 

Application Fxamnle 22 

1 .65 g polyphosphoric acid were added to a benzene solution (30 mL) containing 
1 65 g 3-acetyl-6-(2,2-diethoxyethoxy)-2 ) 3 ! 4,5-tetrahydro-lH-3-benzazepine obtained in 
Reference Example 9, followed by 30 min heating at reflux. After the reaction solution was 
cooled, the organic layer and the polyphophoric acid were separated. The organic layer was 
diluted with ethyl acetate, washed with saturated saline, and dried using anhydrous magnesium 
sulfate. After the solvent was removed by means of distillation, the residue was purified by 
means of silica gel column chromatography. As a result, a mixture consisting of the generated 
substance and the raw material at a ratio of 2:3 was obtained. The obtained mixture was 
dissolved in 20 mL methanol. Then, 9 mL of a 40% aqueous potassium hydroxide solution were 
added followed by 4 h of reaction carried out at 70°C. After the reaction solution was cooled, 
extraction was performed using chloroform. After the organic layers were combined and washed 
with water and saturated saline, it was dried using anhydrous magnesium sulfate. After the 
solvent was removed, the residue was dissolved in tetrahydrofuran, then 0.50 g dicarbonic acid 
di-tert-butyl was added and stirred for 1 h at room temperature. After the solvent was removed, 
the residue was purified by means of silica gel column chromatography. The generated substance 
was treated with a 4 mol/L hydrochloric acid-ethyl acetate solution. As a result, 28 mg 
T.S^lO-tetrahydro-eH-furo [2,3-g] [3] benzazepine hydrochloride were obtained as a colorless 

solid. 

The compounds of Application Examples 23-25 were prepared using the same method as 
described in Application Example 5. 

A rr i;^<inn F/xamole 23 

2-Ethyl-7,8,9, 1 0-tetrahydro-6H-furo[2,3-g] [3] benzazepine hydrochloride 



Application Fxamnle 24 

6,7,8,9-Tetrahydro-5H-furo[2,3-h] [3] benzazepine hydrochloride 
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Application Example 25 

7 ) 8,9,10-Tetrahydro-6H-furo[3,2-g] [3] benzazepine hydrochloride 

Application Example 26 

After 300 mg 4,5-bis(2-hydroxyethyl)benzo[b]thiophene were dissolved in 1 0 mL 
tetrahydrofuran and the mixture was cooled to -20° [C], 540 mg chloro-p-toluenesulfonic acid, 
393 pL triethylamine, and dimethylaminopyridine in a catalyst amount were added, followed by 
113 h of stirring performed at room temperature. After that, 540 mg chloro-p-tolueriesulfonic 
acid and 393 uL triethylamine were added, followed by 24 h of stirring performed at room 
temperature. After the reaction solution was filtered and washed with diethylether, the filtrate 
was washed sequentially using 10% aqueous citric acid solution, saturated sodium bicarbonate 
solution, and saturated saline. After the organic layer was dried using magnesium sulfate, the 
solvent was removed by means of distillation. After the residue was purified by means of silica 
gel column chromatography and concentrated to a certain degree, 30 mL dioxane were added, 
followed by concentration performed under reduced pressure to a solvent amount of about 
1 5 mL. Then, 3 .00 g potassium carbonate were added to the solution, followed by adding a 
mixture consisting of 516 pi benzylamine and 10 mL dioxane dropwise for 1 hunder heating at 
reflux. After another 40 h of heating at reflux, the reaction solution was cooled and filtered. The 
filtrate was concentrated under reduced pressure. The residue was purified by means of silica gel 
column chromatography. As a result, 269 mg 8-benzyl-7,8,9,10-tetrahydro-6H-thieno[3,2-g] [3] 
benzazeplrie were obtained. Then, 7,8,9, 10-tetrahydro-6H-thieno[3,2-g] [3] benzazepine 
hydrochloride was obtained using the same method as described in Application Example 1 . 

Application Example 27 

2-Methoxy-7,8,9, 10-tetrahydro-6H-thieno[3,2-g] [3] benzazepine hydrochloride was 
obtained from 2-methoxy-4,5,6,7-tetrahydro-4-oxobenzo[b]thiophene-5-ethyl acetate using the 
same method as described in Reference Example 15 and Application Example 26. 

The chemical structures as well as the physical and chemical properties of the compounds 
obtained in the reference examples and the application examples are listed in the following 
tables. 

The symbols in the tables are defined as follows. 
Rf.: Reference Example number 
Ex.: Application Example number 
Ac: Acetyl 
Me: Methyl 
Et: Ethyl 
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Pr: Propyl 
IPr: Isopropyl 
Allyl: Allyl , 

Ph: Phenyl , 
. NMR: Nuclear magnetic resonance spectrum (DMSO-d 6 , TMS internal standard if not specified 

otherwise) 8: 



Rf. 



Data 



NtiT26(3H. s). 2. 42-2. 50(2H, m), 2. 53-2. 62 (2H, m), 2.84-2. 93 (2H. m 
), 3. 40-3. 48 (2H. m), 3. 64(1H, t), 7.280H, dd), 7.36(1H. dd), 7.48( 
1H, dd) 



1rT2! 23(3H, s), 2. 42-2. 50 (4H, m). 2. 87-2. 94 (2H, m). 3. 11-3. 19 (2H, m 
), 7.140H, d). 7.37 0H, d) 



NMRCCDCU) : 2. 35 (3H, s) , 2. 55-2. 70 (4H, m) . 2. 83-2. 92 (2H, m) , 3. 52-3. 63 
(2H. m), 7. 10-7. 20 (2H, m). 7. 35-7. 37(1 H, 



NMR(CDCI 3 ):2.36(3H. s), 2. 50-2. 70 (4H, m). 2. 85-2. 95 (2H. m). 3.13-3.18 
(2H. m), 7.00(1H,d). 7.23-7. 28(1 H, np 



NiHCDCI 3 ):1.46(9H.s). 2.75-2.85(2H. m), 3. 10-3. 15(2H. nO. 3.45-3. 60 ( 
4H. m). 6.56(1H, d). 6.82QH. d) 



■ j^DCI,):2.23(3H,s).2.85-2.95(2H. nO. 3. 10-3. 20(2H. nO. 3.50-3. 60 (4 
H m). 7 nsfTH. dV. 7. 64 (1H. br), 8. 10 OH, d) 



MM^T 16(6H. t). 3. 33-3. 41 (2H. m). 3. 42-3. 55 (2H. m). 3.60-3.73 4H, in 
) 4.46(1H, t), 5.68-5.82(1H,-brs). 7.-1fr-7-40(3H. m) 



MmrT37*62(2H. a), 6.21-6. 33 (2H. m). 6. 91-7. 00(1H. m). 7.02-7. 15(1H, ni 
), 7. 68-7. 82 OH, brs). 



i«rri4(6H. t), 2.04O.5H. s), 2.05O.5H. s). 2. 78-3. 04 (4H. m). 
3 45-3. 78 (8H. m). 3. 88-3. 95 (2H, m). 4.8K1H. t). 6.74-6.8K1H. nO, 
6. 82-6. 90 (1H, m). 7.03-7. 11 (1H; s) 



10 



NMR7CDCI,) :1.31(3H. t), 1.490H, s). 2.77(2H, q). 2. 94-3. 06(2H. m). 
3. 16-3. 27 (2H, m). 3. 53-3. 68 (4H, m).. 6.320H, s). 6. 93 (1H, d). 7.19(1H. 
d) 



11 



12 



13 



14 



15 



16 



NMR (CDCI,) : 1 . 19C6H. t) , 2. 77 (2H, d) , 2. 86-2. 98 (4H. m) . 3. 48-3. 59 (2H, m) . 
3. 64-3. 75 (2H. m) , 3. 89 (3H. s) . 4. 60 (1 H. t) . 6. 78-6. 90 (2H, in) . 7. 1 5 (1 H. 
t) 



NMR "2 21 (3H s), 2. 39-2. 42 (4H. m). 2. 71-2.. 74 (2H. m), 3. 00-3. 03 (2H, m), 
' 5. 05-5. 07 (2H. m). 6. 54 OH, d). -6. 90 OH, d) 



NMrTI; 23 (3H. s). 2. 37-2. 41 (4H. m). 2. 65-2. 68 (4H, m). 5.00-5.03 2H, nO 
6. 55 OH, s). 6. 92 OH, s) 



NMR:2.24(3H. s) , 2. 42-2. 47 (4H. m), 2. 88-2. 91 (2H, m), 3. 08-3. 1 1 (2H, m) 
7.60-7. 65 (2H. m) 



lR(CDCI 3 ):2.03-2.15(2H, m)..2.28(3H. s). 2. 46 (3H. s). 2. 60-2. 68 (2H. m) 
2. 97 (2H, t), 7. 52 OH, s) 



iR(CDCI 3 ):l.20(6H, t), 2. 37 (3H. s) , 2.77(2H. d), 2.84(4H, s), 
3. 46-3. 60 (2H, m), 3. 63-3. 76 (2H. m). 4. 59 OH. t) , 7. 02-7. 08 (2H, m) , 
7. 1 9-7. 26 (1 H , m) '. — 



Table 2 
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Rf. 

17. 


«(CDCU):1 23(3H, t). 2. 87 (2H. q), 4.56 (2H.. s). 7.23UH. t; t /.3/un. 
MMRfrnniin ™<™ hr) 9 .39 r3H. s). 2. 85-3. 02C4H. nO, 7.00-7. 14(3H. m) 


lo 
19 


NMR-2 86-2. 94 (2H. nO. 3.11-3. 19 (2H,nO. 3. 54-3,67 (4H, m). 4.b/-4.»H zri, 
„,i 'i in riH rl) 7 FK1H d) 7 ™ f1H , d). 7.730H. d) 


20 


NMR:1.28(3H. t), 1 . 96-2. 60 (3H. m). 2. 83-3. 07 (4H. nO. 3.8bl3H, s;, 4.1/ 

\ca\ t D» oo v in, . . 


21a. 


NMR(CDCI,):1.48(9H, s). 2. 94-3. 04 (2H. m) 3 06-3 ; 15 <2H. «• 
(4H m) ; 6.73-6.78HH. m ). 7.06(1H. d). 7.26C1H. d 7.59( H d 


21b 


NMR(CDCI,):1.48(9H, s). 2. 93-3. 02 (4H. m). 3. 53-3. 63 WH, ntf, o.oaun, 
rid) 7 ?7fiH, «V 7.33(1H. s). 7.56(1H, d) 


22 


MMR(CDCI S ):2.10(3H. s). 2.27 (3H. s), 2. 53-2. 62 (2H. m), 3.14-3. wun. nu. 
3, 54 (2H. s), 7:32(1H. s). — — 1 



Table 3 



R 1 



Ex. 
1 


R 1 
CI 


R 2 
N0 : 


;' 


MR: 3.1 5-3. 35 (6H. nO . 3. 40-3. 50 (2H,m) . -7.-46WW). /• 
(1H.d). 9.63(2H.br) 


2 


H 


NO, 


2-CI 


MR:3.15-3.30(8H,m). 7.68(1H.s).7.99(1H,s),9.40-9.7O tfH. 
br) 


3 


H 


CI 


1-CI 


NMR:3.10-3.25(6H.nO, 3.30-3.40(2H.nO. 7.35UH,d), 7. 52 
(1H. d). 9. 57 (2H.br) 


4 


CI 


CI 


H 


MR:3.10-3.22(6H. m). 3. 35-3. 44 (2H, nO. 7.24UH. d). /.4B 
f1H. d). 9.5K2H, br) 


5 


CI 


NH 2 


H 


NMR:3.10(4H,br), 3. 17C2H. br). 3.32(2H.br). 6.95-7.10 urn. 
m) . 7. 44 (3H. br) . 9.56 (2H. br) . - Ir 


6 


CI 


NHAc 


H 


NMR:2 08(3H.s). 3. 10-3. 25(6H.m). 3. ao-a. 4b uH. nv . ./. lb 
nn,H^. 7.47(1H.d). 9.45(2H,br). 9.5K1H.S) 



Table 4 
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R 1 




Ex. 


R 1 


R 2 


R 3 C 


lata I 


7 


CI 


HS0 2 Me 


H 


IMR:3.03(3H,s). 3. 10-3. 25(6H.nO , 3. 30-3. 45 (2H. nO . -7.201 
(1H.d), 7.29(1H.d). 9. 47 (2H. br) 


8 


CI 


NMeAc 


H f 


JMR:1.66(3H.s), 3.04(3H,s), 3. 1 5-3. 30 (6H. m) . 3.40-3.45I 
(2H, m), 7.31(1H.d). 7.36(1H.d). 9.58(2H,br) 


9 


CI 


NHMe 


H 


MR:2.76(3H.s). 3. 00-3. 20 (6H. nO . 3. 35-3. 40 (2H, m) . 6. 58l 
(1H, d), 6. 95 (2H.br). 7.04 (1H. d), 9. 57 (2H.br) 


10 


F 


F 


H 


MR: 3. 16 (4H. br). 3. 20 (4H.br), 7.05-7. lOOH.m). 7.15- I 
7.30(1H,m). 9. 59 (2H.br) 


11 


Me 


F 


H 


MMR:2.19. (3H. 8). 2.20(3H.s), 3. 05-3. 20 (8H, m) , 6. 90- I 
7.00 (1H,m), 7.00-7.10(1H.m), 9. 30-9. 65 (2H, br) 


12 


CI 


OMe 


H. 


NMR:3.01-3.50(8H,m), 3.83(3H.s), 6.97(1H.d), 7.16 (1H.I 
d). 9. 00-9. 29 (2H. br) 


13 


CI 


Br 


H 


NMR : 3. 12-3. 23 (6H, m). 3. 42-3. 45 (2H. m). 7.16UH. d). I 
7.60 (1H, d). 9.44(2H, brs) 


14 


CI 


CN 


H 


MR:3. 18-3. 25(4H. m). 3. 29-3. 31 (2H. m). 3. 42-3. 44 (2H. 1 
ra). 7.43(1H. d). 7.820H. d). 9.69(2H. br) 


'15 


Br 


CI 


H 


NMR:3. 16-3. 23 (6H. m), 3. 40-3. 45 (2H. m). 7.27C1H. d), I 
7.43 (1H. d). 9.45'(2H. br) 


16 


CI 


F 


H 


NMR:3.18-3.20(6H. m). 3. 38-3. 39(2H, m). 7.24-7.26 (2H.I 
nO. 9.6K2H, br) 


17 


Me 


Me 


1-Br 


NMR : 2. 1 6 (3H, s), 2. 23 (3H, sj, o.uo-o. i/wn, in;, o. i f-j 
3.23 (2H. m). 3. 29-3. 36.(2H. m). 7.35(1H. s). 9.29 (2H, 
br) 


18 


Me 


Me 


H 


MMR:2. 19C3H, s). 2.23(3H. s). 3. 00-3. 05 (2H. m) . 3. 08-1 
3 13(6H. m). 6.9K1H. d). 6.960H. d). 9.08(2H. br) 


19 


Me 


CI 


H 


NMR:2.37(3H. s). 3. 02-3. 10 (2H, m), 3. 11-3. 20 (6H. ra). 
7.07 (1H, d), 7.250H, d). 8.92(2H. br) 


20 


Et 


CI 


H 


NMR:1.05(3H. t). 2.82(2H. q). 3. 05-3. 23 (8H. m), 7.08 
(1H. d). 7.24(1H, d), 9.38(2H. br) 


21 


CI 


Me 


H 


NMR: 2 32 (3H. s). 3. 08-3. 23 (6H. m), 3. 31-3. 39 (2H, m), 
7 10 (1H. d), 7.18(1H. d); 9.20(2H. br) 



Table 6 



R 1 




NO. 


D1 

K 


R 2 

It 


R 3 


No. 


R 1 


R 2 


R 3 


No. 


R 1 


R 2 


R 3 


1 


br 


F 

r 


H 


27 


Et 


1 


H 


53 


CI 


Pr 


H 


2 


l 


p 
r 


u 

n 


28 


F 


CN 


H 


54 


Br 


Pr 


H 


3 


Et ^ 


F 
r 


n 


29 


Br 


CN 


H 


55 


1 


Pr 


H 


4 


Pr 


p 
r 


u 
n 


30 


I 


CN 


H 


56 


CN 


Pr 


H 


5 


iPr 


c 

r 


n 


31 


CN 


CN 


H 


57 


Pr 


Pr 


H 


6 


F 


PI 
01 


u 
n 


32 


Pr 


CN 


H 


58 


iPr 


. Pr 


H 


7 


t 
1 


pi 


u 
n 


33 


iPr 


CN 


H 


59 


Me 


Pr 


H 


8 


All 

CN 


p i 


u 
n 


34 

OH 


Me 


CN 


H 


60 


Et 


Pr 


H 


9 


Pr 


pi 


n 


35 

wv 


Ft 


CN 


H 


61 


F 


iPr 


H 


10 


iPr 


PI ! 

01 


u 
n 


36 


F 


Me 


H 


62 


CI 


IPr 


H. 


11 


F 


Rr 

or 


U 

n 


37 


Br 


Me 


H 


63 


Br. 


iPr 


H ! 


12 


Br 


Rr 

or 


n 


38 


1 


Me 


H 


64 


1 


iPr 


H 


to 


i 


Br 


H 


39 


CN 


Me 


H 


65 


CN 


iPr 


H 


14 


CN 


Br 


H 


40 


Pr 


Me 


H 


66 


Pr 


iPr 


H 


15 


Pr 


Br 


H 


41 


iPr 


Me 


H 


67 


iPr 


iPr 


H 


16 


iPr 


Br 


H 


42 


Et 


Me 


H 


68 


Me 


iPr 


H 


17 


Me 


Br 


H 


43 


F 


Et 


H 


69 


Et 


iPr 


H 


18 


Et 


Br 


H 


44 


CI 


Et 


H 


70 


H 


CI 


2-CI 


19 


F 




H 


45 


Br 


Et 


H 


71 


H 


CI 


2-Br 


20 


CI 




H 


46 


1 


Et 


H 


72 


H 


Br 


2-CI 


21 


Br 




H 


47 


CN 


Et 


H 


73 


H 


Br 


2-Br 


22 


1 




H 


48 


Pr 


Et 


H . 


74 


S-Ally 


CI 


H 


23 


CN 




H 


49 


iPr 


Et 


H 


75 


S-Ph 


CI 


1 H 


24 


Pr 




H 


50 


Me 


Et 


H 


76 


0-Ph 


CI 


H 


25 


iPr 




H 


51 


Et 


Et 


H 










26 


Me 




H 


52 


F 


Pr 


H 











Table 5 



31 




24 



25 



Structure Data 



NMR:3.18-3.36(6H,m). 3. 36-3. 50 (2H, nO . 6. 94 (1 H. d) , 7.12 
(1H, d), 7.44(lH,d), 7. 98(1H. d) . 9.64-10. 00C2H,br) 



NMR:1 27(3H,t), 2.78(2H,q), 3.- 10-3. 43(8H.m) . 6.56(1H,d). 
7.05 C1M, d). 7.31(1n.d), 9. 03-9. 28 (2H. br) 



O 




NH 



NMR:3. 10-3. 28 (8H, m) . 6. 86-6. 92(1 H.m), 7.43-7. 52 (2H,m). 
7.91-7.98(1H,m), 9. 54 (2H, br) 



NMR:3.10-3.42(8H,m), 7. 04-7. 11 (1H, m), 7.16(1H,d), 7.39 
(1H, d), 7.94- 8. 00(1 H,m), 9.52(2H,br) 




NMR:3 14-3. 30(6H.m). 3. 48-3, 56 (2H, m) . 7.23(1H,d). 7.62 
(1H, d), 7.77(1H,d), 7.81(1H,d). 9.52(2H,brs) 



NMR:3.10-3.45(8H,m), 3.98(3H,s), 6.78(1H,s), 7.05(1H.d), 
7.54 (1H.d), 9. 52 (2H.br) 



In addition to the compounds described in the application examples, the compounds 
listed in the following Tables 6 and 7 can be obtained without performing special 
experiments by using the aforementioned manufacturing methods, the manufacturing 
methods described in the reference examples and application examples, the conventional 
manufacturing methods that are well known to the specialists, and their modified methods. 



Table 7 
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No. 


Structure 


No. 


0 LI UO UUI .w 


|No. 


Structure . 


77 






81 






OK 

.00 




78 






82 


N — ' 




86 


Me 

IT NH 


79 






83 






87 




80 






84 


■to 







(Pharmacological experimental examples) 



In the following, the bonding experiment with respect to 5-HT 2C receptor and the animal 
experiment using rats for the compounds (I, II) of the present invention will be explained in 
detail. 



Application Example 28 

Bonding test with respect to 5-HT 2 c receptor 

The bonding experiment with respect to 5-HT 2C receptor was conducted depending on 
[ 3 H]5-HT bonding analysis using the method described in A. Pazos et al., Eur. J. Pharmacol., 
106, 539-546 (1985) or S. Havlik and S.J. Peroutka, Brain Res., 584, 191-196 (1992). 

The aforementioned method was used to derive the concentration of the medicine (IC 50 
value) for inhibiting 50% of the receptor bonded ligands. The Ki value indicating the affinity 
with respect to the receptors was calculated as follows: 

Ki = IC 50 /(l+[L]/[Kd]) ([L]: concentration of ligand, [Kd]: dissociation constant) 
The results are shown in Table 8. 
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Key. 1 

2 . 



Table 8. 5-HT 2 c receptor bonding experiment 





K, (nM) 




14.0 


SUfeW 4 


8. 8 


3116081 3 


2. 4 


ftifctfQ 1 4 


5. 1 


mmM2 1 


2. 9 


HifctfQ 2 6 


5. 0 


mCPP 


16, 0 



Tested compound 
Application Example 



It is reported that mCPP (l-(m-chlorophenyl)piperazine is a 5-HT 2C receptor agonist. 



Application Fx ample 29 

Animal experiment using rat: Effect of provoking erection of rat penis 

The test method of provoking erection of penis under the stimulation of 5-HT 2C receptor 
has been reported (Berendsen & Broekkamp, Eur. J. Pharmacol., 135, 179-1 84 (1987)). 

According to the aforementioned test method, the tested compound was administered 
orally to 5 male Wister rats. The number of erections over 30 min immediately after the 
administration was measured. The result was compared with that of the vector administration 
group (administration of distilled 'water). The statistically significant minimum effective dose 
with recognizable reaction of the tested compound was derived from the comparison result. 

The results are listed in Table 9. 

Table 9. Effect of provoking erection of rat penis (mg/kg, po) 







mmm 4 


1 . 0 


mmm 1 3 


0. 3 


mmm 1 4 


3. 0 


mmm 2 1 . 


3. 0 


mCP P 


3. 0 



Key: 1 
2 
3 



Tested compound 
Application Example 
Minimum effective dose 
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Compared with mCPP as a 5-HT 2C receptor agonist, the compounds (I, II) of the present 
invention displayed equal or higher affinity with respect to the 5-HT 2C receptor. Also, compared 
with mCPP, the compounds (I, II) of the present invention displayed equal or higher activity as 
far as the effect of provoking erection of rat penis is concerned. 

Therefore, it was confirmed that the compounds (I, II) of the present invention were 
excellent 5-HT 2C receptor agonists. 

Application possibility in industry 

The pharmacological tests have confirmed that the compounds (I, II) of the present 
invention are excellent 5-HT 2C receptor agonists. Consequently, the compounds (I, II) of the 
present invention can be used to treat hypogonadism, obesity, hyperphagia, anxiety, depression, 
sleep disorder, and other central nervous system diseases related to the 5-HT 2C receptor. 

Claims u 

1 . 5-HT 2C receptor agonist containing the benzazepine derivative represented by the 
following formula (I) or pharmaceutical^ acceptable salt thereof as the effective component: 



R 1 

(I) 




(Where Rl , R2, R3, which can be the same or different, represent -H, substitutable lower alkyl, 
substitutabl'e lower alkenyl, ac/yl, -OH, -O-substitutable hydrocarbon groups, -SH, -S- 
substitutable hydrocarbon groups, amino, mono or di-lower alkylamino, acylarmno whose 
nitrogen can be substituted with alkyl, halo, nitro or cyano; R2 can combine with Rl or adjacent 
R3 to form a substitutable heteroaromatic ring.) 

2. The 5-HT 2 c receptor agonist described in Claim 1 , characterized by the fact that Rl 
and R3, which can be the same or different, represent -H, a lower alkyl or halo, while R2 

represents a lower alkyl or halo. 

3 The 5-HT 2 c receptor agonist described in Claim 2, characterized by the fact that Rl 
represents a halo, R2 represents a lower alkyl or halo, and R3 represents -H. 

4. The 5-HT 2 c receptor agonist described in Claim 3 , characterized by being 
6 7-dichloro-2,3 ,4,5-tetrahydro- lH-3-benzazepine, 7-bromo-6-chloro-2,3,4,5-tetrahydro- 
lH-3-benzazepine, or 6-chloro-7-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine or a 
pharmaceutical^ acceptable salt thereof. 
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5. The 5-HT 2 c receptor agonist described in Claim 1, characterized by being used as a 
medicine for treating hypogonadism. 

6. The 5-HT2C receptor agonist described in Claim 5, characterized by being used as a 
medicine for treating astysia. 

7. Use of the 5-HT 2C receptor agonist described in Claim 1 for manufacturing a medicine 

for treating hypogonadism. 

8. A therapy for treating hypogonadism including administration of an effective dose of 
the 5-HT2C receptor agonist described in Claim 1 to patients. 

9. Benzazepine derivatives represented by formula (II) listed below or pharmaceutical^ 

acceptable salts thereof. 

R 11 

R 33 

(Where one of Rl 1 and R33 represents -H, a lower alkyl, amino, mono- or di-lower alkylamino, 
acylamino whose nitrogen can be substituted with a lower alkyl, halo, nitro, or cyano, while the 
other represents a lower alkyl, amino, mono or di-lower alkylamino, acylamino whose nitrogen 
can be substituted with a lower alkyl, halo, nitro, or cyano; 

R22 represents a lower alkyl, -OH, -O- lower alkyl, amino, mono or di-lower alkylamino, 
acylamino whose nitrogen can be substituted with a lower alkyl, halo, nitro, or cyano; 

also, R22 can be combined with Rl 1 or adjacent R33 to form a heteroaromatic ring 
that can be substituted with a lower alkyl or -OH or -O- lower alkyl; 

however, 

1) when Rl 1 represents a halo and R22 represents an amino, R33 represents a group 

other than a halo .. 

2) when R22 represents -OH or a methoxy, Rl 1 and R33, which can be the same or 
different, represent groups other than -OH, a methoxy, bromo, or nitro 

3) when Rl 1 represents a chloro, R22 represents a group other than chloro.) 

1 0 The compound described in Claim 9, characterized by the fact that either one of Rl 1 
and R33 represents -H, a lower alkyl, or halo, while the other represents a lower alkyl or halo, 
and R22 represents a lower alkyl or halo. 

1 1. The compound described in Claim 1 0, characterized by the fact that Rl 1 represents a 
halo, R22 represents a lower alkyl or halo, and R33 represents -H. 



12. The compound described in Claim 11 or pharmaceutical^ acceptable salt thereof, 
characterized by being 7-bromo-6-chloro-2 > 3 ) 4,5:tetrahydro-lH-3-benzazepine or 
6-chloro-7-methyl-2,3,4,5-tetrahydro-lH-3-benzazepine. 

13. A pharmaceutical composition containing the compound described in Claim 9 or a 
pharmaceutically acceptable salt thereof. 
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